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From Alamogordo to West Milton 


On 16 July 1945 a little group in the desert dawn at Alamogordo wit- 
nessed the spectacular explosion that is commonly said to have ushered 
in the atomic age. Ten years and 2 days later another group, on a hot after- 
noon in West Milton, New York, watched the unspectacular closing of a 
switch that for the first time meant that American homes and industry were 
drawing electric current produced by an atomic reactor. 

The power source was a turbine-generator driven by steam produced by 
a reactor designed as the prototype built for installation in the Seawolf, 
the second atomic-powered submarine to be constructed in this country. 

Commercially, the event was of little importance. The Niagara Mohawk 
Power Company, which transmitted the power to its customers in north- 
eastern New York, has a total capacity of 2,500,000 kilowatts; the General 
Electric reactor will add no more than 10,000 kilowatts. Nor was this the 
first time that power derived from a reactor had been used for lighting and 
other usual electric uses. At Arco, Idaho, in 1951, and again at Oak Ridge 
National Laboratory in 1953, atomic energy had been converted into elec- 
tricity to run machinery and provide lighting for some of the buildings of 
those AEC installations. And in 1954 the Soviet Union claimed to be pro- 
ducing power from an atomic source of some half the capacity of the 
reactor at West Milton. 

The importance of the event was symbolic rather than commercial. 
Rightly, the symbolic aspects were emphasized. The date chosen was the 
opening day of the Big Four “summit” meeting in Geneva. It occurred 
just 3 weeks before the opening, also in Geneva, of the International Con- 
ference on the Peaceful Uses of Atomic Energy. One of the first visible 
effects of the new power source was the illumination of a giant light bulb 
42 inches high and 20 inches in diameter that the General Electric Com- 
pany had built to commemorate the Diamond Jubilee of Edison’s first 
incandescent lamp. 

Although the commercial importance must be minimized, it is never- 
theless true that factories and residences of the region are now drawing 
part of their electric energy from an atomic source. Heat produced in a 
nuclear reactor is transferred to a heat exchanger by liquid sodium; water 
converted to steam by the liquid sodium drives a turbine; electric current 
from the turbine-generator is passed through ordinary commercial channels 
to home lights, television sets, factory motors, traffic signals, and all the 
other electric devices of the age. The small scale power production of 

18 July will grow to a much larger scale. A plant designed for the purpose 
will be supplying 60,000 kilowatts to the Pittsburgh area in a couple of 
years. At the West Milton ceremonies Lewis L. Strauss announced that 
American companies are ready to complete within the next 5 years six 
commercial atomic power plants with a total capacity of 765,000 kilowatts. 

The use of atomic energy for everyday, peaceful purposes will in time 
become commonplace. The significance of West Milton, New York, on 
18 July is that the process has already started.—D.W. 
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Men and Their Sciences 


The terms evolution of man and his- 
tory of mankind suggest grandiose pic- 
tures of what in reality has been an es- 
sentially disorderly cavalcade of fumbling 
and tumbling human beings. On the 
basis of what we may consider a clumsy 
approach to a science of environment, 
men long ago started more or less me- 
thodically to collect facts and knowledge 
on certain objects and events, forming 
generalizations about that knowledge 
and utilizing it. But at no moment did 
men concentrate on an over-all plan of 
what phenomena and experiences were 
most important to them for observation, 
experimentation, and thought. It is 
characteristic of their primitive ego- 
centricity that they did not, until much 
later, see themselves as objects for sci- 
entific study. 

These various collections of knowledge 
were, in the end, termed sciences, not 
clearly separated from philosophy or 
religion; they were often accepted dog- 
matically, obediently, on authority—an 
approach we now consider entirely in- 
admissible. Abstractions were made on 
abstractions, until now a few scores of 
specialists seem to be the only ones who 
really understand what it is all about. 

It is this picture of many individuals 
and many fields of observation that I 
stress in the title of this article (/), 
knowing full well that the phrase “man 
and science” would Kave been nearer a 
best seller. 

By insisting upon the individuals as 
reality-units for the problems dealt with 
here, I am in no way taking the position 
of philosophic solipsism. My individuals 
are real from womb to tomb, and they 
do interact; this means that each speci- 
men reacts to acts of another specimen. 
Bring all the specimens you like into the 
picture: they tick in unison or in dis- 
sonance, but in reality they do not be- 
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come groups, states, societies, peoples, 
communities, countries. The reification 
of such concepts—treating them as 
[though] factual units—obstructs the use 
of the natural-science methods. Of what 
help are probability methods in regard 
to “states” or “scientists,” as one deals 
with one concrete Hitler or Einstein in 
one concrete situation? 

To make my approach quite clear, 
I take examples that may seem cynical. 
First, there is no reason to believe that 
the most beautiful feeling, a mother’s 
love, will not be unfolded unreservedly 
toward a child she believes to be her 
child, even if it is not. Mother-love ticks 
in her. Second, the child will respond 
along certain reaction lines. It ticks too 
but differently. To understand mother 
and child, one needs no group concept. 
Third, we know of no innate urge for 
reproduction in man. There is lust, now- 
adays beautified to romantic love. But 
there is no native knowledge of a con- 
nection between the birth of the child 
and the act of love hundreds of days 
before. It has to be discovered or taught. 

Let me jump to another larger and 
entirely different field—that of conflicts 
between so-called “states’—to see how 
individuals “tick” there. We speak of 
“tensions,” say, between Moscow and 
Washington. From the viewpoint of the 
natural sciences, what is this tension? 
An electric or other current or wave 
down through the earth from the Krem- 
lin to the White House? or a black cloud 
over the arctic? No, there may be ten- 
sions in one or many individuals in the 
Kremlin and in other places, and in one 
or many individuals in the White House 
or the State Department, and so forth. 
But in between? Only communication— 
or the lack of it. ; 

No useful purpose seems served, nor 
any theoretical scientific problem solved, 
by the interpretation of a very common 
and handy word group until it is no 
longer recognizable. Using the word 
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group blurs the reality picture of the 
many individuals on whom we have to 
work to bring about change. 

When one clings to the group concept, 
one induces people not only to feel but 
to think in such terms as state, people, 
or nation—which include individuals 
who take no part in decisions (for ex- 
ample, infants, men and women natu- 
ralized only yesterday by a piece of 
paper or by marriage; people ignorant 
of what is going on, and traitors). 

When we, then, turn to the individuals, 
we find that neither the physical sci- 
ences nor the social sciences have ex- 
haustively accounted for the human be- 
ing or for his relationship to his environ- 
ment, There are enough unknown vari- 
ables to keep the most enlightened sci- 
entist humble. But this ought not to 
conceal the fact that it is both inspiring 
and frightening to see to what use men 
have put their sciences. I shall not ex- 
pand on the horror aspects of this sub- 
ject, for we are all more interested in 
finding out how the scientists might work 
for peace and cooperation. I want to em- 
phasize, as Don K. Price of the Ford 
Foundation has pointed out, that long- 
range policy decisions are in effect often 
made by scientists and technicians meet- 
ing together and developing basic ideas 
for the solution of the next emergency 
situation, ideas that the politician then 
takes over (2). 

To this may be added the fact that 
through their inventions and discov- 
eries, scientists in certain instances do in 
effect, although unintentionally and with- 
out fully seeing it, predetermine what the 
statesmen will later decide. The physi- 
cal sciences are becoming ever more 
influential in man’s social living, as is 
seen in the impact of atomic science on 
our entire life. 

This situation coexists with another: 
there are not enough scientists who are 
qualified for research work for the tasks 
ahead. If the application of the results 
of scientific research were properly or- 
ganized all over the world, the insuf- 
ficiency of the number of qualified sci- 
entists and technicians would be no less 
striking. 

The decision on what research should 
be pursued is made, to a great extent 
not by the scientists concerned but by 
those who hold the purse-strings, In other 
words, the scientists compete for money 
favors, and each one does so without 
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considering whether a competing matter 
might not be more urgent or worthy. 

Even in our time, the fields in which 
science has been developed have been 
selected with little systematic approach. 
For reasons of state, or the accidental 
occurrence of “genius,” or a genius’ 
chance interest in one field rather than 
another, or because of the interests of 
industries, some fields have been selected, 
some cultivated more than others. 

This problem leads to a reiated one 
—whether certain scientific fields might 
be evaluated differently from what they 
now are. Many scientists maintain that 
they will have “nothing to do” with 
evaluation. This stand appears to con- 
fuse a mental condition essential to sci- 
entific thinking (namely, freedom of 
choice in research) with an evaluation 
or appraisal of such choice as less moral 
than a calculated rejection. These sci- 
entists have, as a matter of fact, by ac- 
cepting their own field of research, 
made “value judgments” beyond this 
field. 

The idea I want to suggest foremost 
may be expressed as the scientific or- 
ganization of science. This sounds as if 
I were reaching for the stars. “Organ- 
ization of science” rings of perfectionism; 
but, strange as it may sound, the method 
of bringing that “perfectionism” down 
to earth will consist in perfecting it by 
means of science itself. This is so be- 
cause organization has become a field in 
which it is now possible to use scientific 
methods and scientifically acquired 
knowledge. Call in the specialists wher- 
ever possible! The creation of a science 
organization service would, therefore, be 
highly desirable. I shall return to this 
idea later. 

Anyone who agrees that the scientific 
approach should be applied wherever 
applicable will, I believe, understand 
my desire to see scientifically acquired 
knowledge brought to bear on all our 
evaluations. This does not mean, though, 
that everything labeled “science” should 
be blindly adored. Some of the sci- 
ences as they are taught still have gross 
elements of “philosophy” in them, Part 
of the job will consist in making some 
existing sciences more scientific. 

Initial planning must be very tentative 
and merely indicate the direction to be 
taken and the methods to be applied. 
Wherever scientific knowledge is insuf- 
ficient, we must work with the mentality 
and morality of the true scientist—de- 
ferring judgment. That scientific meth- 
ods are superior to political ones does 
not mean that we can dispense with the 
latter, or that we want a “dictatorship of 
scientists.” There is much know-how in 
politics that scientists ignore and are 
now unable to replace with scientific 
skill. But, on the other hand, we must 
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select as a field of great importance 
the progressive use of science in prepar- 
ing political decisions. It seems fitting 
here to suggest that scientists everywhere 
try to induce their respective state parlia- 
ments to follow the example of the Par- 
liamentary and Scientific Committee of 
Great Britain, which is alert to the re- 
lationships between science and politics. 
One day committees such as this one may 
then “compare notes” supranationally 
in conferences. 

Some scientists fear that organization 
will deprive them of the leisurely dream 
world where the subconscious suddenly 
emits an inspiration that solves a hard 
problem or opens up wide new horizons. 
On the contrary, better organization 
must mean more freedom for creativity. 
Organization is not regimentation. Every 
organization must fit the purposes that it 
is intended to serve. (Military organiza- 
tion means regimentation within certain 
fields.) Organization: means attitudes in 
individuals that make them function 
effectively. The organization of scientific 
work must, therefore, be suited to the 
scientific mentality, growing out of its 
very nature, and must aim at increasing 
in scientists their curiosity, inspiration, 
and “reverie.” The atomic scientists who 
formed a team during World War II 
also continued afterward in organized 
research suited to their field and mental- 
ity. This field now appears to all con- 
cerned obviously suited for teamwork, 
but there are other fields the evaluation 
of which is likewise obviously suited for 
organization in a similar way. 

The first field is peace. It is insanity on 
the part of a species to commit suicide, 
and we have reached the stage of mili- 
tary preparations for war that threatens 
race suicide. From a biological view- 
point, war has ceased to be selective and 
has become merely mass destruction. We 
not only have perfected the atom bomb 
and the hydrogen bomb, we also have 
G-gas; air-borne crop-killing germs can 
starve an entire population. This ap- 
proach to the question of peace is thus, 
to my mind, entirely scientific. By this I 
mean that we are not dealing with war 
and peace on an abstract, humanitarian 
basis; nay, the motive is founded on a 
science—biology—which does not ex- 
clude other motives, such as the cer- 
tainty that scientists would be killed by 
the thousands. 

In the area in which peace-and-war 
decisions are made, generalizations, 
otherwise useful in the sciences, are very 
dangerous. Since these decisions are, in 
fact, made by a limited number of hu- 
man beings (not by “the” people” or 
“the state”), the best approach would 
be operational research on these in- 
dividuals, with immediate application 
of findings. We would have to study 


closely the leaders who make the de- 
cisions, find means to remove the un- 
suited ones from power or prevent them 
getting power, and give the others all 
the necessary available knowledge. We 
must understand that, at each important 
political nerve center, it might be neces- 
sary to have not one scientist but 50 or 
more. During the 1954 Danube catas- 
trophe, American and Soviet soldiers 
cooperated to stem the floods. May not 
the “soldiers of science” be permitted to 
contribute to the prevention of the much 
greater catastrophe of a world war? 

A field such as the organization of sci- 
ence in the service of mankind seems 
to be a common interest in which East 
and West might meet in an endeavor 
to join hands for a positive peace pro- 
gram. (After all, Stalin admitted in an 
interview years ago that in case of a 
conflict between ideology and science, it 
would be ideology that would have to 
give way.) In science fanaticism has no 
place. The enormous sums spent by the 
Soviet Union on science, the ever-in- 
creasing number of scientifically trained 
men that they produce, must create to 
some degree a mentality with many 
elements common to that of our own 
scientists. Let us then face one fact: an 
affirmative answer from the Communist 
countries would be met with suspicion in 
many Western minds, but so would a 
negative one, and no magic formula will 
allay suspicion. But it seems worth try- 
ing to humanize the ideologies and, by 
such a joint enterprise as the scientific 
organization of science, make the issues 
more realistic—this is, more scientific. 

Another obvious field for scientific 
study must be the scientists themselves. 
Scientist is a mere word denoting a cer- 
tain aspect in a human being; if a scien- 
tist relinquishes scientific knowledge, 
applies other than scientific methods, 
meets problems in an emotionally upset 
state instead of open-mindedly, he is 
not, at that moment acting as a scientist. 
On the other hand, a man who does not 
have a title of professor or doctor may, 
when faced with a given problem, think 
entirely scientifically. 

The mere fact that an individual is, 
thus, classified as “scientist” cannot free 
him from obligations of responsibility 
toward other human beings. Some sci- 
entists feel that, if they work hard and 
honestly without extra pay for overtime, 
they are not to be blamed for the con- 
sequences of their research, and that no 
one else should decide what they should 
study. However, their food, shelter, 
clothing, and so forth, are produced by 
others. “Science for its own sake” is, 
therefore, morally comparable to selfish 
dictatorship. When this is said, it must 
at once be added that no interference 
by incompetents in the scientific fields 
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should be tolerated. We cannot admit 
that some person highly “advertised” — 
like a Hitler, or a Mussolini, or a body 
endowed with authority—should know 
better than the scientists what fields 
should be cultivated. A better under- 
standing of the value of pure research 
would result if scientists lead in the 
selection of fields. The scientists do not 
seem always to remember that their 
methods are far superior to political 
methods; they have every right to meet 
a challenge from political sides in a 
courageous spirit. But they must them- 
selves take up the selection of fields and 
their cultivation as a scientific problem. 

However, the proper place of science 
is not as an organ of power like the 
political, the administrative, or the judi- 
ciary. It is an element of influence, and 
we may well imagine this element or- 
ganized in every “good” society on equal 
footing with the other three. Truth 
might well deserve this position any- 
where. If this is agreed upon, there will 
be greater interest in finding out not 
only how we can organize scientific re- 
search and the application of results but 
also what can be done to improve the 
conditions of scientists. I am not thinking 
simply of their low salaries or unsatis- 
factory working conditions. I think also 
of such problems as how to educate. chil- 
dren to think scientifically; how to select 
the children best fitted for scientific re- 
search and how to train them; the men- 
tality and outlook of the scientists, spirit 
of teamwork, organizational understand- 
ing on local, national, and global levels; 
how to free scientists from much tedious 
work. Can geniuses be discovered—and 
what conditions will insure their maxi- 
mum contribution? Can we, by artificial 
means, such as dehumidification of the 
air they are breathing, more oxygen, 
drugs, electric treatment, nourishment, 
hypnosis, or secretarial help, increase 
the total output of such brains? Often 
solutions to problems are said to occur 
to a person during sleep. Can something 
be done for such minds to produce more 
fertile sleep? I have often met the belief 
that the history of science proves that 
genius needs difficulties to overcome, 
needs poverty or cofiflict. Is this scien- 
tifically true? (3). 

It is further of interest to find out 
why scientists select the problems they 
prefer. Are the selections due to their 
“personality,” or are they accidental? 
What are the characteristics of scientific 
observation and thinking from a biopsy- 
chological point of view? What is going 
on in a human being when he is trying 
to penetrate a problem scientifically? 
What are we doing when we are think- 
ing? Have we an instinct or propensity 
for thinking? And if so, what can we do 
to bring it into play at the right time 
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and more and more? Many observations 
have been collected on the art of think- 
ing, but these appear mostly in the books 
of self-made men and barely scratch the 
surface. 

I shall make no mention of all the 
technical aspects of the scientist’s life; 
fortunately a certain interest is taken in 
them by UNESCO and other organiza- 
tions and institutions. 

From the organizational point of view, 
the attitudes of scientists in regard to 
their tasks is of fundamental importance. 
Anthropologists, for example, commonly 
recognize the vast area in which their 
methods are applicable. They have a 
high code of ethics, which other scientists 
may well study. But they seem to think 
that it is all right to leave the question 
of where their methods and knowledge 
ought to be applied to each individual's 
own evaluation. From the point of view 
presented here, another outlook would be 
desirable. It is not enough that each an- 
thropologist acts morally and that he ac- 
cepts full responsibility for the foresee- 
able effects of the application of his 
methods and of his decision on where he 
would accept or refuse work. It is diffi- 
cult but possible to develop an approach 
to the problem of selecting the fields and 
of deciding priorities that would ap- 
proach making a science of the process of 
evaluation, instead of just being rigidly 
scientific and efficient within a more or 
less fortuitously adopted field. 

The science of human relationships 
and human organization have grown to 
such an extent that they are being ap- 
plied in practical life, in government, in 
industry, and in many other fields. It 
seems to me that the problem of organiz- 
ing science might, with hope for success, 
be approached by means of what is 
known scientifically concerning organiza- 
tion. Scientists should themselves bring 
about their consensus, good will and or- 
ganizational attitudes for active planning 
and cooperation in the selection of fields 
and their study. It is, I know, impossible 
to put up one unalterable menu, but this 
is the case in all existing sciences. We 
have to work on a tentative basis and 
always test our evaluations and hypoth- 
eses by means of the latest discoveries in 
any science within the framework of the 
general view. 

More anthropologists are required. We 
should try to utilize the qualified ones we 
have for the study of the most important 
tasks, in the first place, peace, and con- 
comitantly, the organization of science 
and the mentality of the scientists. 

But there are other obvious fields, for 
instance, bioeconomics. We would have 
to start with man as the other natural 
sciences describe him, in a setting that 
may well be called ecological. In deter- 
mining whether a demand should be met, 


the other sciences would contribute their 
knowledge. Instead of turning to statis- 
tics of actual consumption or production, 
economics would be based on the biologi- 
cal stages through which man _ passes. 
Economic measures would have to fall in 
line with the knowledge the different 
sciences can bring to bear on the prob- 
lem. Therefore, the ultimate aim in eco- 
nomics would tend to be living at the 
optimum of the individual’s biological 
capacity when he is functioning in a men- 
tally and physically healthy way. In the 
present stage of our history, economic 
policies cannot avoid being influenced by 
elections, or whatever propaganda form 
or ideological or other pressure is domi- 
nant in the state concerned. 

If it were true that cigarette smoking 
makes one liable to lung cancer (and I 
do not pretend to know), it can hardly 
be good bioeconomics to ease taxation on 
cigarettes; nor can the production of de- 
structive arms be sound bioeconomics, 
however necessary it may be from a mili- 
tary point of view in a given world situa- 
tion. 

Further, an interdisciplinary team ap- 
proach to economic problems is desir- 
able. It may be short-sighted to eliminate 
dangerous insects if at the same time we 
kill the bees necessary for our food pro- 
duction. And it is of mixed advantage to 
be able to exterminate wild rabbits by 
means of a microbe, if by so doing we 
kill the rabbits that are raised for eating. 

A science of work is indicated; it can- 
not be said to exist. Experiments on work, 
fatigue, and so forth, are carried on in 
physiological laboratories and elsewhere, 
but work plays such a role in the lives of 
human beings that it seems to deserve a 
science of its own. 

Politics is another important field. Po- 
litical terms are not precise expressions 
for clear concepts. They are often stereo- 
types, appealing to our emotions and not 
describing facts. A scientific study of the 
concepts used in politics, publicly well 
disseminated, examining and explaining 
what these concepts really represent 
(that is, human individuals in their in- 
terplay) might fundamentally affect in- 
ternal, as well as external, policies in 
many countries. Semantics must come to 
play a greater role. Political descriptions, 
like other descriptions, must indicate 
what the symbols symbolize—that is, 
what realities they involve. 

Another field of tremendous impor- 
tance is mental health (4). There seems 
to be no human problem to which the 
findings of the mental-health expert 
would not contribute substantially, not 
merely to the wholesome personal hap- 
piness of the individuals, but also to the 
interplay that brings more and better re- 
sults for all concerned. 

But it must always be remembered that 
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selection of a field is a limitation in out- 
look. From the point of view of mental 
health, name-calling is bad, it creates 
resistance, hostility, aggressiveness. But 
the mental-health experts must under- 
stand that in politics name-calling is not 
simply a means of releasing one’s emo- 
tions or hurting the emotions of the other 
fellow. It might unfortunately be used to 
stir effectively the emotions of constitu- 
ents so that one can win an election or a 
following, and this may for other reasons 
have highest priority. 

Sometimes organization would simply 
mean an extension of work already com- 
menced or imitation of organization tried 
elsewhere. Some work is already done in 
a limited way, for instance by the Coun- 
cil of Scientific Unions, which surely does 
not have all the money it deserves. 
UNESCO has also tackled the question 
of scientific work, but more as liaison 
than as organized planning, and its bud- 
get is ridiculously small compared with 
what is needed. Furthermore, decisions 
in the general conference of UNESCO 
are primarily taken by people in their 
role as government representatives, al- 
though they may be scientists. 

It may further be very desirable if 
other countries would emulate for in- 
stance the scientific mission of the United 
Kingdom in Washington. To begin with, 
smaller states may be content to have one 
science attaché. 

If we start the trend for deliberate 
scientific development in organization of 
science with a nucleus (a special team 
consisting of experts in, for instance, so- 
cial psychology, sociology, applied an- 
thropology, human organization, seman- 
tics, history, physics, and a few others), 
we may safely leave to them to add to the 
nucleus, as needed, experts in other fields. 
What is essential is that decisions on the 
entire work be taken by men and women 
who are science-minded and have the 
vision and understanding of the task. 

In many countries institutions exist 
free to choose scientific fields; such insti- 
tutions, for example, as government funds 
under control of scientists or big foun- 
dations created by private individuals, 


and so forth, particularly in the United 
States. Such funds and foundations might 
be of great help, especially in the pre- 
liminary stages, and best if they acted in 
concerted effort. 

Anyway the foundations should be con- 
sulted and included in planning for this 
type of science organization. The contri- 
butions of foundations to the organiza- 
tion of fields and the cross-fertilization 
of thought have been tremendous, and I 
am sure much could be learned from the 
experience of foundations. They would 
undoubtedly warn us against trying to 
swallow too much at a time. So would I. 
But I think that we have a safety valve 
against speed in the lag that always re- 
sults from resistance to disturbances of a 
quiet life, communication difficulties, 
and the conservatism of opinions. 

Apart from contributions from states 
and other units (without strings at- 
tached), it would be worth while to ex- 
amine whether the generosity of private 
persons and institutions is used in the best 
way. It seems now a matter of chance 
what is chosen as an object for generos- 
ity. Would it not be feasible to have a 
well-advertised council to which pros- 
pective donors could turn for advice re- 
garding the fields most in need? 

Such a council evidently would have 
to be part of, or in close connection with 
the science organization service, the title 
of which would, at the same time, indi- 
cate that it would function only as a 
service. The process would in all respects 
be a self-perpetuating one, thrashing out 
fields and programs, testing their basis, 
organizing for research and application, 
simultaneously with discoveries and in- 
ventions leading to new lines of direction, 
always scientifically oriented and not 
based on power decisions. The program 
envisaged may well be furthered by an 
organized exploitation of inventions in 
the service of organization. There are 
cases where scientists have put their in- 
ventions at the disposal of research, This 
idea might be further developed to at- 
tract inventors as donors, for instance, via 
life-annuities, 

The scientific organization of science 


would lead more and more people tu be 
research-minded, Gardner Murphy, Dor- 
win Cartwright, and Jeromes Bruner 
state that “people who have once learned 
to think in research terms are never 
likely again to go back to the quasi- 
moralistic, the acrimonious, or the horse- 
trading approach to social problems” 
(5). This is not the least important 
thing; the research-minded approach is 
mentally healthy. 

The foregoing discussion is, of course, 
a very limited sketch of what ought to be 
done and a rather hazy picture of certain 
aspects of the human situation out of 
which we have to draw the elements for 
scientific organization of the application 
of scientific methods and scientifically 
acquired knowledge. Due acknowledg- 
ment to others for similar thoughts (6) 
has been excluded by time and space 
limitations, and experiments going on, 
organization already in existence, left 
unmentioned. But I feel convinced that 
there is among the scientists themselves 
sufficient healthy cooperative good will 
to aim at teamwork for enormous expan- 
sion in the fields indicated. 

In humility but with eagerness the sci- 
entists would thus develop their sciences 
toward the best possible aims, so that all 
would feel that men and their sciences 
belong together so intimately that we 
were one unit (rather than billions of 
divergent individuals), mankind, pro- 
gressing in an ever more orderly way. 
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A bitter paradox underlies many aspects of our era. The marvelous achievements of 
science are being used to destroy the civilization which science has achieved. Learning has 
been directed to the obliteration of its own temples. The great ideals of human liberty are 
led to the sacrifice by those who would preserve them. But of all the paradoxes around us 
none is more disconcerting than the fact that we, living during one of the greatest upheavals 
of recorded history, have so little understanding of the historical significance of our own 
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Steps in the Oxidation of 


Indoleacetic Acid 


Peter M. Ray and Kenneth V. Thimann 


During the oxidation of indole-3-ace- 
tic acid (IAA) by an enzyme obtained 
from cultures of the fungus Omphalia 
flavida (1), the ultraviolet absorption 
spectrum was studied (2). At most wave- 
lengths, the change in optical density is 
not proportional to disappearance of the 
substrate (IAA), as was shown by fol- 
lowing the IAA simultaneously with the 
Salkowski color reaction (3). The spec- 
trum continues to change after the IAA 
has been exhausted, indicating that the 
initial product of the reaction undergoes 
further transformation. 

At the wavelengths 261 and 231 mu 
however, the change in optical density is 
almost exactly proportional to substrate 
disappearance and practically ceases just 
when the IAA has been consumed. 
These must, therefore, be wavelengths at 
which products A and B of a reaction 
sequence, 


IAA — 8B, 


have identical molar extinction coeffi- 
cients, ¢. Thus the second reaction occas- 
ions no change in absorption, and the 
change in optical density at 261 mu 
measures the conversion of IAA to (A + 
B). 

At 272 mu, optical density remains 
nearly constant during the first few min- 
utes of the reaction, then falls with in- 
creasing speed until the IAA is ex- 
hausted. It continues to fall without a 
break at that time and thereafter declines 
along a first-order path (Fig. 1). Hence, 
272 mu is a wavelength at which A and 
IAA have the same f¢, so that change in 
optical density measures conversion of 
(IAA +A) to B, which has a smaller e. 
At other wavelengths the absorption 
changes throughout the reaction period, 
but the time-course curves show obvious 
breaks in slope at the time when absorp- 
tion begins to fall at 272 mu and when it 
ceases to rise at 261 mu. 

The rate of change of optical density 
at 261 mu is strictly proportional to the 
enzyme concentration (Fig. 1) and is 
strongly inhibited by 10-°M HCN, 1.1M 
HCHO, or by bringing the pH to 2.0 or 
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Fig. 1. Effect of enzyme concentration on 
reactions I and II (O, @, 0.03 ml of en- 
zyme; J, 0.06 ml of enzyme; 7, 0.03 ml 
of enzyme added to @). Change in op- 
tical density at 261 mp and 272 mu 
during the oxidation of 0.14 umole of 
IAA in 3.1 ml of 0.005M citrate buffer 
at pH 3.7, containing the amounts of 
Omphalia enzyme preparation (dialyzed 
culture medium) shown, and 0.02 umole 
of H,O,. The break in slope at 261 
mp occurs at the time the IAA is ex- 
hausted. The enzyme concentration is 
doubled at zero time in A and just before 
the IAA is exhausted in @. Optical densi- 
ties are corrected for change caused by 
the addition; light path 1 cm. 


7.0, as is the over-all oxidation. In con- 
trast, the rate of change at 272 mu is 
very little affected by these treatments 
(but accelerated at pH 2), provided that 
they are applied after the IAA has dis- 
appeared. The rate is also unaffected by 
varying the enzyme concentrations at 
that time (Fig. 1). 

We deduce that the reaction IAA 
— A is catalyzed by the enzyme, while 
A—— B is nonenzymatic. Removal of 
oxygen prevents the conversion of IAA 
to A but does not inhibit A ——> B, which 
thus appears to be nonoxidative. This 
second reaction is acid-catalyzed (Fig. 
2), with velocity constant approximately 


(3.6 10-2+35 [H*]M") min 


at 27°C. Its first-order kinetics (Fig. 2) 
make it unlikely that two separate pro- 
ducts of enzyme action from a scheme 

7 

IAA 

42 —> Bz 
are_ present. From the kinetics it is also 
improbable that a dismutation, dimeri- 


zation, or polymerization of A is occur- 
ring. However, it is possible that A de- 
composes by two independent pathways: 
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Yet the absorption at 261 mu remained 
constant and the final absorption spec- 
trum was the same when the tempera- 
ture was varied from 5° to 37°C and 
when the pH was varied from 2 to 6.5 


during the second reaction: both factors — 


vary the rate of this reaction enormously 
and might well affect differentially two 
such independent decompositions. Al- 
though the oxidation product is known 
(by chromatography) to consist of more 
than one substance, it is not certain at 
present whether this is the result of the 
second reaction or of changes during the 
working-up procedure. 

The absorption spectrum of A can be 
estimated in two ways: (i) from the 
initial rate of change of. optical. density 
(when the second reaction is very slow), 
or (ii) from the absorption at the time 
the IAA has just disappeared (by sub- 
tracting absorption caused by B, which 
is calculated from change in optical den- 
sity at 272 mu). Figure 3 shows an esti- 
mate obtained by the first method. 

The substance(s) B (ultraviolet spec- 
trum shown in Fig. 3) is believed to be 
an oxindole derivative (4), and the 


TIME IN MINUTES AFTER START OF REACTION TI 


Fig. 2. H* catalysis of reaction II. First- 
order decline in optical density at 272 mu 
after the disappearance of IAA, as a func- 
tion of [H*]. Ordinate shows log of differ- 
ence between optical density at time ¢ and 
final optical density. The unbuffered solu- 
tion (3.1 ml) contained 0.135 umole of 
IAA, 0.02 umole of H,O,, and enzyme; it 
was adjusted to pH 3.5 with 0.01M HCl. 
Just after the IAA had disappeared, 12 
min after the start of the reaction, the 
[H*] was altered by addition of HCI (lower 
two curves) or sodium phosphate buffer 
(upper curve). Final [H*] in moles per 
liter is given for each curve; light path 1 
cm. 
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stoichiometry is fulfilled by 3-methyl- 
dioxindole (III). The spectrum of the 
intermediate A is not that of indole-3- 
aldehyde, 5- or 7-hydroxyindoleacetic 
acid (5), or any acetophenone deriva- 
tive for which we have information. It 
is rather similar to that of 11-hydro- 
peroxytetrahydrocarbazolenine (6); this 
compound was considered by Witkop 
and Patrick (7) to be a model for the in- 
termediate in the biological conversion 
of tryptophan to formylkynurenine (8). 
The hydroperoxide (7) opened by an 
acid-catalyzed rearrangement to give a 
cyclic lactam of 5-0-aminobenzoylvaleric 
acid, analogous to formylkynurenine. A 
similar hydroperoxide (II) could be 
formed by the (enzymatic) addition of 
O, to, and loss of CO, from, the isoin- 
dole form (Ib) of IAA, but this would 
probably not open between the 2- and 3- 
carbons, because the C-H bond at C-2 


2 240 260 280 300 ‘320 


Fig. 3. Ultraviolet absorption spectra 
of IAA (@), the final product B (A) 
after enzymatic oxidation, and the inter- 
mediate A (broken line). The latter shows 
the spectrum that would have resulted if 
the changes in optical density during the 
first 4 min of the reaction, at each wave- 
length, had continued proportionate to 
the disappearance of IAA until this 
was exhausted. Three milliliters of 4.5 x 
10°M IAA in 0.005M citrate buffer at 
pH 3.7, containing enzyme and 0.01 umole 
of H,O,, against blank containing enzyme 
and buffer; light path 1 cm. 


CH.COOH 
Ia Ib 


would more readily lose electrons. In- 
stead, 3-methyldioxindole (III) would 
be formed. Side reactions involving for- 
mation of indoxyl derivatives and/or 
dimerization might be anticipated from 
the reactions of 11-hydroxytetrahydro- 
carbazolenine (9), These are specula- 
tions only, but they are interesting in 
view of the possible relationship of our 
observations to the persistent problem of 
identifying the intermediate between 
tryptophan and formylkynurenine (10). 

The reaction sequence described here 
is strikingly similar to that which has 
been found for the oxidation of uric acid 
by uricase (//) or by peroxidase (12). 
Uric acid is converted enzymatically to 
an intermediate, which decomposes by 
nonenzymatic reactions into the final 
products (allantoin, alloxan, or other 
substances), and thus ultraviolet absorp- 
tion continues to change for some time 
after the uric acid has disappeared. In 
this case there is other than spectroscopic 
evidence for the existence of an inter- 
mediate (13). 

It is of interest to mention that the 
oxidation of IAA by horseradish peroxi- 
dase in the presence of H,O, appears to 
follow kinetics similar to those described 
here. Furthermore, the spectrum of the 
final product is almost identical with 
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that of B (Fig. 3). This suggests that the 
reactions studied here may occur gener- 
ally in the destruction of IAA by higher 
plants. 
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The scientist should be a man willing to listen to every suggestion, but determined to 
judge for himself. He should not be biased by appearances; have no favorite hypothesis; be 
of no school; in doctrine have no master. He should not be a respecter of persons, but of 
things. Truth should be his primary object. If to these qualities be added industry, he may 
indeed hope to walk within the veil of the temple of nature —MicHak. Farapay. 
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News of Science 


Scientists Appeal for 
Abolition of War 


In an effort to make quite clear to the 
world what will happen in the event of 
nuclear warfare, nine eminent scientists 
have submitted a statement to the United 
States, the Soviet Union, Great Britain, 
France, Communist China, and Canada, 
which are the countries that have ac- 
quired or will eventually acquire nuclear 
armaments. According to Bertrand Rus- 
sell, who released the statement, the ap- 
peal grew out of a broadcast that he 
gave in London last December on the 
peril of nuclear weapons. The late Al- 
bert Einstein nominated Russell to draft 
the statement, the full text of which 
follows. 

“In the tragic situation which con- 
fronts humanity we feel that scientists 
should assemble in conference to appraise 
the perils that have arisen as a result of 
the development of weapons of mass de- 
struction, and to discuss a resolution in 
the spirit of the appended draft. 

“We are speaking on this occasion, not 
as members of this or that nation, conti- 
nent or creed, but as human beings, mem- 
bers of the species man, whose continued 
existence is in doubt. The world is full 
of conflicts, and, overshadowing all 
minor conflicts, the titanic struggle be- 
tween Communism and anti-Commu- 
nism. 

“Almost everybody who is politically 
conscious has strong feelings about one 
or more of these issues. But we want you, 
if you can, to set aside such feelngs and 
consider yourselves only as members of 
a biological species which has had a re- 
markable history, and whose disappear- 
ance none of us can desire. 

“We shall try to say no single word 
which should appeab to one group rather 
than to another. All, equally, are in peril, 
and if the peril is understood, there is 
hope that they may collectively avert it. 

“We have to learn to think in a new 
way. We have to learn to ask ourselves 
not what steps can be taken to give mili- 
tary victory to whatever group we prefer, 
for there no longer are such steps; the 
question we have to ask ourselves is, 
what steps can be taken to prevent a 
military contest of which the issue must 
be disastrous to all parties? 

“The general public, and even many 
men in position of authority, have not 
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realized what would be involved in a war 
with nuclear bombs. The general public 
still thinks in terms of the obliteration of 
cities. It is understood that the new 
bombs are more powerful than the old 
and that, while one A-bomb could ob- 
literate Hiroshima, one H-bomb could 
obliterate the largest cities, such as Lon- 
don, New York, and Moscow. 

“No doubt in an H-bomb war great 
cities would be obliterated. But this is 
one of the minor disasters that would 
have to be faced. If everybedy in Lon- 
don, New York, and Moscow were ex- 
terminated the world might, in the course 
of a few centuries, recover from the blow. 
But we now know, especially since the 
Bikini test, that nuclear bombs can gradu- 
ally spread destruction over a very much 
wider area than had been supposed. 

“Tt is stated on very good authority 
that a bomb can now be manufactured 
which will be 2500 times as powerful as 
that which destroyed Hiroshima. 

“Such a bomb, if exploded near the 
ground or under water, sends radioactive 
particles into the upper air. They sink 
gradually and reach the surface of the 
earth in the form of a deadly dust or 
rain, It was this dust which infected the 
Japanese fishermen and their catch of 
fish. 

“No one knows how widely such lethal 
radioactive particles might be diffused, 
but the best authorities are unanimous in 
saying that a war with H-bombs might 
quite possibly put an end to the human 
race. 

“Tt is feared that if many H-bombs are 
used there would be universal death— 
sudden only for a minority; but for the 
majority a slow torture of disease and 
disintegration. 

“Many warnings have been uttered by 
eminent men of science and by authori- 
ties in military strategy. None of them 
will say that the worst results are certain. 
What they do say is that these results are 
possible, and no one can be sure that they 
will not be realized. 

“We have not yet found that the views 
of experts on this question depend in any 
degree upon their politics or prejudices. 
They depend only, so’ far as our re- 
searches have revealed, upon the extent 
of the particular expert's knowledge, We 
have found that the men who know most 
are the most gloomy. 

“Here then is the problem which we 


present to you, stark and dreadful and 
inescapable: Shall we put an end to the 
human race: Or shall mankind renounce 
war? People will not face this alternative 
because it is so difficult to abolish war. 

“The abolition of war will demand 
distasteful limitations of national sover- 
eignty. But what perhaps impedes under- 
standing of the situation more than any- 
thing else is that the term mankind feels 
vague and abstract. 

“People scarcely realize in imagination 
that the danger is to themselves and their 
children and their grandchildren, and 
not only to a dimly apprehended human- 
ity. They can scarcely bring themselves 
to grasp that they, individually, and those 
whom they love, are in imminent danger 
of perishing agonizingly. And so they 
hope that perhaps war may be allowed 
to continue, provided modern weapons 
are prohibited. 

“This hope is illusory. Whatever agree- 
ments not to use H-bombs had been 
reached in time of peace, they would no 
longer be considered binding in time of 
war, and both sides would set to work to 
manufacture H-bombs as soon as war 
broke out, for if one side manufactured 
the bombs and the other side did not, the 
side that manufactured them would in- 
evitably be victorious. 

“Although an agreement to renounce 
nuclear weapons as part of a general re- 
duction of armaments [H. J. Muller 
makes the reservation that this be taken 
to mean ‘a concomitant balanced reduc- 
tion of all armaments’| would not afford 
an ultimate solution, it would serve cer- 
tain important purposes. 

“First: Any agreement between East 
and West is to the good insofar as it tends 
to diminish tension. 

“Second: The abolition of thermo- 
nuclear weapons, if each side believed 
that the other had carried it out sincerely, 
would lessen the fear of a sudden attack 
in the style of Pearl Harbor, which at 
present keeps both sides in a state of 
nervous apprehension. 

“We should therefore welcome such an 
agreement, though only as a first step. 

“Most of us are not neutral in feeling, 
but, as human beings, we have to remem- 
ber that, if the issues between East and 
West are to be decided in any manner 
that can give any possible satisfaction to 
anybody, whether Communist or anti- 
Communist, whether Asian or European 
or American, whether white or black, 
then these issues must not be decided by 
war. We should wish this to be under- 
stood, both in the East and in the West. 

“There lies before us, if we choose, 
continual progress in happiness, knowl- 
edge and wisdom. Shall we, instead, 
choose death because we cannot forget 
our quarrels? We appeal, as human 
beings, to human beings: Remember 
your humanity, and forget the rest. If 
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you can do so, the way lies open to a new 
paradise; if you cannot, there lies before 
you the risk of universal death. 

“We invite this congress, and through 
it the scientists of the world and the gen- 
eral public, to subscribe to the following 
resolution. 

“In view of the fact that in any future 
world war nuclear weapons will certainly 
be employed, and that such weapons 
threaten the continued existence of man- 
kind, we urge the governments of the 
world to realize and to acknowledge pub- 
licly that their purpose cannot be furth- 
ered by a world war, and we urge them, 
consequently, to find peaceful means for 
the settlement of all matters of dispute 
between them.” (Signed ) 

PERCY W. BRIDGMAN (Harvard Univer- 
sity, foreign member of Royal Society, 
London, Nobel prize for physics ) 

ALBERT EINSTEIN (Institute for Ad- 
vanced Study, Nobel prize for physics ) 

LEOPOLD INFELD (University of War- 
saw, member of Polish Academy Sci- 
ences, joint author with Einstein of The 
Evolution of Physics and The Problem 
of Motion) 

HERMAN J. MULLER (formerly a pro- 
fessor in Moscow, India, and so forth, 
now at Indiana University; Nobel prize 
in physiology and medicine ) 

CECIL F. POWELL (Bristol University, 
England; Nobel prize for physics) 

JOSEPH ROTBLAT (professor of physics 
in the University of London, at St. Bar- 
tholomew’s Hospital Medical College ) 

BERTRAND RUSSELL 

HIDEKI YUKAWA (Kyoto University; 
Nobel prize for physics) 

JEAN FREDERIC JOLIOT-cURIE (Univer- 
sity of Paris, Nobel prize for chemistry ) 


A week later, on 15 July, at the end of 
the 5th annual Lindau, Germany, confer- 
ence, 18 Nobel prize winners signed the 
following statement. 

“We, the undersigned, are scientists of 
different countries, different races, differ- 
ent denominations and different political 
convictions. 

“The only thing that binds us—on the 
surface—is the Nobel prize which we 
have the honor to possess. It was with 
enthusiasm that we became servants of 
science. We believe it a way to happy 
life. We are terrified to see that this 
science gives mankind instruments to de- 
stroy itself. 

“Full use in wartime of all weapons 
available would contaminate this earth 
with radiation sufficient to destroy entire 
nations. 

“This kind of death can hit the neu- 
trals as well as the combating parties 
should a war break out between the 
major powers. 

“Who can guarantee that such a war 
would not develop into such a deadly 
fight? 
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“Thus, a nation which engages in a 
deadly war invites disaster for itself and 
endangers the whole world. 

“We do not deny that perhaps today 
fear of these lethal weapons maintains 
peace. 

“But in spite of this, we believe that 
a government betrays itself by thinking 
that fear of these weapons will prevent 
wars for a long time. Fear and tension 
have often led to wars. We also believe 
it is wrong to speculate that smaller con- 
flicts would continue to be solved by the 
use of conventional weapons. 

“In extreme danger, no nation will re- 
frain from using a weapon which science 
can help to produce. 

“All nations must come to the conclu- 
sion to refrain from the use of power as 
an ultimate means of statesmanship. If 
they won’t do this they will cease to 
exist.” (Signed ) 

KURT ADLER, Germany 

MAX BORN, England 

ADOLPH BUTENANDT, Germany 

ARTHUR H. COMPTON, United States 

GERHARD DOMAGK, Germany 

HANS VON EULER-CHELPIN, Sweden 

OTTO HAHN, Germany 

GEORGE DE HEVESY, Denmark and 
Sweden 

WERNER HEISENBERG, Germany 

RICHARD KUHN, Germany 

FRITZ A, LIPMANN, United States 

PAUL MUELLER, Switzerland 

HERMANN J. MULLER, United States 

LEOPOLD RUZICKA, Switzerland 

FREDERICK soppy, England 

HERMANN STAUDINGER, Germany 

WENDELL M. STANLEY, United States 

HIDEKI YUKAWA, Japan 


Traveling Science Libraries 
for Small High Schools 


To assist high-school students to learn 
more about science, and to interest some 
of them in becoming scientists, the AAAS 
will start in the fall a program of send- 
ing traveling science libraries to a selected 
list of small high schools, Plans were de- 
veloped cooperatively with the U.S. 
Office of Education and the National 
Science Foundation, which has made a 
grant to the Association to cover the 
costs. (This program is in addition to 
the Science Teaching Improvement 
Program [Science, 122, 151 (22 July 
1955 )].) 

The lack of appropriate reading ma- 
terial in small high schools deprives a 
large segment of the student population 
of the opportunity to learn what science 
is like and what scientists do. As a result, 
many young people with potential inter- 
est in careers in science fail to capitalize 
on their talents, Furthermore, many lack 
motivation to continue their education. 
It is also important that those not con- 


templating science careers be informed 
citizens in science as well as in other cul- 
tural areas. 

It is the hope of the sponsors that the 
traveling science libraries will serve the 
following purposes: (i) develop greater 
interest on the part of high-school stu- 
dents in reading books on science and 
about scientists; (ii) make available to 
students a larger fund of factual infor- 
mation from the great scientific store- 
house; (iii) develop a sounder basis for 
the choice of a career in science; (iv) 
afford science teachers an opportunity 
to extend their scientific reading; (v) 
stimulate an interest on the part of 
schools in purchasing similar collections 
of books for their libraries. 

Selection of participating schools. Ten 
reasonably limited geographic areas, with 
varying cultural and educational char- 
acteristics, will be selected. In each area 
six senior high schools in the smaller 
communities will be chosen. The schools 
will be asked whether they wish to avail 
themselves of the traveling libraries; only 
those offering full cooperation will be 
given the privilege of participating. 

Selection of books. The collection is to 
consist of 120 books covering the major 
fields, such as agriculture, anthropology, 
astronomy, botanical sciences, biology, 
chemistry, engineering, geology and ge- 
ography, history and philosophy of sci- 
ence, mathematics, meteorology, medical 
sciences, physics, psychology, and zoologi- 
cal sciences. The selection will be based 
on the suggestions and recommendations 
of individuals, committees, and organiza- 
tions representing the various scientific 
disciplines. The books to be included 
must contain authoritative scientific in- 
formation written in a style that will in- 
terest high-school students. Textbooks or 
research monographs will not be in- 
cluded. In general the books will be 
chosen because they may be read and 
understood by persons with a limited 
background in science. A few, however, 
will be at a level to challenge the better 
students. 

Plan of operation. The 120 books will 
be divided into 6 units of 20 each. Each 
unit will be fitted into an attractive case 
that can be used both for shipping and 
display. Each participating school will 
be permitted to retain each of the 6 units 
of 20 books for 4 class weeks. The first 
unit will arrive at each school about | 
Oct. 1955. All units will leave the schools 
approximately 1 May 1956. 

Since the project is.experimental and 
is supported by very limited funds, the 
libraries can be sent only to the selected 
schools. Voluntary applications for par- 
ticipation cannot be honored. 

A brochure describing the collection 
and its use and containing a brief résumé 
of each book, will be sent to the school 
librarian and to the science teachers at 
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each school before the books arrive. A 
copy of the résumé will also be inserted 
in the front of each book. 

The teachers and the school librarian 
will be asked to make known the availa- 
bility of the books and to encourage stu- 
dents to read them. Class assignments 
may be used to stimulate interest in 
reading the books available during a 
given period, but the teachers in the 
participating schools will be requested 
not to make required reading of the vol- 
umes in the libraries. Nothing should 
be done to kill spontaneity. Each school 
will be expected to take all steps practi- 
cable to insure that as many students as 
possible have an opportunity to read the 
books during the time each unit is avail- 
able. 

Direction. Hilary J. Deason has been 
appointed director of the traveling sci- 
ence libraries program. Born in Utah 
and educated at the University of Michi- 
gan, he was granted his Ph.D. degree in 
1936. After several years of work in 
fishery biology and limnology on the 
Great Lakes for the U.S. Bureau of 
Fisheries, he served as an administrator 
in the Fish and Wildlife Service in 
Washington. There he was responsible 
for the program of technical cooperation 
with foreign countries and training pro- 

_ grams for foreign students. He was a 
member of the former Interdepart- 
mental Committee on Scientific and 
Cultural Cooperation of the Department 
of State and has served as a delegate to 
various international conferences on con- 
servation of biological resources and 
technical cooperation. 

Recommendations from scientists, li- 
brarians, and teachers on books for the 
library list will be welcome and should 
be sent to Deason at the AAAS office. 
The selected books and a longer supple- 
mentary list will be given wide publicity. 
—JOHN A. BEHNKE 


Virology, a New Journal 


The founding of a new scientific jour- 
nal for the publication of basic research 
papers in the rapidly developing field of 
virology [Science 122, 29 (1 July 1955) ] 
is welcome news to’ scientists. This bi- 
monthly journal, Virology, will publish 
papers dealing with biological, biochemi- 
cal, and biophysical aspects of research 
on animal, plant, and bacterial viruses. 
It is hoped to bring together in one place 
some of the papers in these fields that 
previously have been scattered in at least 
20 different journals. The publishers do 
not wish to monopolize the virus litera- 
ture but rather they hope that, by pub- 
lishing a representative sample of the re- 
search work in the several fields of 
virology, in a few years this journal may 
serve through its references as a key to 
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the virus literature. A brief synopsis of 
the contents of the first issue, May 1955, 
indicates the scope of the journal. 

F. QO. Holmes describes the effects of 
thiouracil treatment on the course of in- 
fection of mosaic-hypersensitive tobacco 
plants with tobacco mosaic virus. This 
particular virus-host combination seems 
to be unique among plant virus diseases 
in that it is susceptible to cure by chemo- 
therapeutic agents. 

Quantitative studies of the multiplica- 
tion of potato viruses X and Y in tobacco 
plants reported by Rochow and Ross in- 
dicate that the yield of virus X is greater 
in mixedly infected plants than in those 
infected with virus X alone. The actual 
excess of virus X varied with the stage of 
infection and with environmental influ- 
ences. The yield of virus Y was not af- 
fected by the presence of virus X. The 
next paper by Rochow, Ross, and Siegel 
reports a study of electron-microscope 
particle counts and local lesion counts as 
methods of assay for potato virus X in 
doubly infected plants. The two methods 
are in quantitative agreement in demon- 
strating a greater yield of virus X in 
plants mixedly infected with X and Y 
viruses. 

A kinetic study of Lanni and Lanni of 
the interaction between influenza virus 
and the inhibitory mucoprotein of egg 
white indicates that there is a progressive 
alteration in the properties of inhibitor 
molecules as a result of the action of 
virus enzyme rather than a sudden loss 
of inhibitory activity by a single act per 
inhibitor molecule. This results in altered 
inhibitor molecules with a reduced affin- 
ity for indicator virus. 

The propagation of pantropic and 
neurotropic strains of Rift Valley fever 
virus in rat ascites hepatoma cells is re- 
ported by Takemori, Nakano, Hemmi, 
and Kitaoka. During cultivation in the 
hepatoma cells, there was a high rate of 
mutation of the neurotropic strain to a 
variant that was pathogenic for mice by 
the subcutaneous route, yet retained its 
neurotropic property and antigenic speci- 
ficity. 

A further study of the effects of pro- 
flavine treatment on phage-infected bac- 
teria was reported by DeMars. Treat- 
ment of T2-infected coli bacteria with 
proflavine prevented development of ma- 
ture phage particles but did not prevent 
the synthesis of specific phage constitu- 
ents. Material capable of combining with 
phage-neutralizing antibodies, the phage 
tail antigen, is produced in proflavine- 
treated bacteria in the same yield as in 
untreated bacteria; but, instead of being 
liberated as part of the phage particle, it 
is in the form of elements much smaller 
than phage particles. Phage nucleic acid, 
phage head antigen, and phage tail an- 
tigen are all synthesized in normal 
amounts in proflavine-treated bacteria 


but are not assembled into infectious 
phage particles. 

Colicine K has the same receptor site 
on the bacterial cell as does coliphage 
T6. In a comparative study of these two 
agents, Latarjet and Fredericq found 
that their bactericidal activities had the 
same sensitivity to inactivation by x-rays. 
This suggests that the tip of the phage 
tail responsible for phage adsorption and 
for its bactericidal properties may have 
the same size as colicine K as well as hav- 
ing the same receptor specificity. 

Further studies correlating chemical 
substances with physiological properties 
in bacteriophage T2 were reported by 
Hershey. On osmotic shock the phage 
particle is disrupted to form a phage 
“ghost” containing most of the protein, 
soluble phage nucleic acid, and an anti- 
genically distinct protein fraction that 
does not sediment with the ghosts and 
amounts to about 3 percent of the total 
phage protein. This “nonsedimentable” 
protein fraction is not a basic protein, 
but it is injected into the host cell along 
with the phage nucleic acid. Its function 
is at present unknown. 

The kinetics of release of polio virus 
from individual infected monkey kidney 
cells in culture was reported by Lwoff, 
Dulbecco, Vogt, and Lwoff. With type 1, 
Brunhilde strain, there was a latent pe- 
riod of 5 to 7 hr, after which most of the 
virus was released during the succeeding 
hour, Characteristic changes in cellular 
morphology are correlated with virus 
release. 

With this promising start, the new 
journal, Virology, is likely to become one 
of the most widely read journals in the 
biological sciences, It satisfies a real need 
in the field of scientific publications.— 
M. H. A. 


Commercial Electric Power 
from Atomic Energy 


General Electric Co., producer, and 
Niagara Mohawk Power Co., distributor, 
on 18 July at West Milton, N.Y., sent 
the first commercial electric power pro- 
duced by a nuclear reactor into Ameri- 
can homes and factories. 

The source was a reactor built by the 
Knolis Atomic Power Laboratory, oper- 
ated for the Atomic Energy Commission 
by General Electric Co. The reactor was 
built as the prototype for the one to be 
used in America’s second atomic-pow- 
ered submarine, the Seawolf. The re- 
actor uses neutrons in the intermediate 
energy range. Heat from the reactor is 
transferred to a heat exchanger by liquid 
sodium. Steam generated in the heat ex- 
changer is used to drive turbines con- 
nected to the submarine propeller shafts. 

The Seawolf, built by General Dy- 
namics Corp., was launched in Groton, 
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Conn., on 21 July. It is 330 ft long, as 
compared with the 300 ft of the first 
atomic-powered submarine, the Nautilus. 
The Seawolf is expected to have a sub- 
merged cruising speed in excess of 20 
knots. 

In the prototype reactor at West Mil- 
ton, the steam drives a turbine generator 
with a maximum rating of 12,500 kw. 
With more power being produced than 
is needed for studies of the Seawolf oper- 
ation, General Electric contracted with 
the Niagara Mohawk Co. for the sale 
and distribution of excess amounts. The 
amount to be sold will vary, depending 
on the excess available, but will not ex- 
ceed 10,000 w. Ten thousand watts is 
normal consumption for a city of 20,000 
to 30,000 people. 

The arrangement with the Niagara 
Mohawk Co. is temporary. Under exist- 
ing law, public and cooperative power 
plants must be given first opportunity to 
purchase power generated in government 
projects. The Knolls Atomic Power 
Laboratory is an Atomic Energy Com- 
mission installation. Three such com- 
panies operate near West Milton and 
are eligible to receive the power. 

Power is being sold at 3 mills/kw. The 
money goes to the Federal Government. 
Cost of production was not released, but 
it is greater than the 3-mill rate at which 
it is being sold. The reactor, however, 
was not built to be competitive with 
other sources of commercial power. 

The throwing of the switch that for 
the first time made electricity from an 
atomic source available through the 
usual commercial channels was _pre- 
ceded by a program in which Francis K. 
McCune, vice president of General Elec- 
tric and general manager of the com- 
pany’s Atomic Products Division, Sena- 
tor Clinton P. Anderson, chairman of 
the Joint Congressional Committee on 
Atomic Energy, Douglas McKay, Secre- 
tary of the Interior, Ralph J. Cordiner, 
president of G.E., and Lewis L. Strauss, 
chairman of AEC, all spoke. 

In concluding a series of brief talks 
that had given emphasis to the day’s 
event as marking the beginning of new 
advances in the atomic age, Strauss com- 
mented: 

“Before me stands a large two-way 
switch. If I throw its blade in one direc- 
tion it will turn the propeller shaft of 
a military weapon, 

“But when I throw it in the other di- 
rection, as I am about to do, it will send 
atomic electric power surging through 
transmission lines to towns and villages, 
farms and factories—power not to burst 
bombs or propel submarines, but to make 
life easier, healthier, and more abundant. 

“This switch is a symbol of the grea 
dilemma of our times. 

“T throw it now to the side of the 
peaceful atom. .. .” 
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NIH Directorship Changes 


WILLIAM H. SEBRELL, JR., director of 
the National Institutes of Health and 
Assistant Surgeon General, U.S. Public 
Health Service, will retire 1 Aug. He 
will be succeeded as director of the in- 
stitutes by James A. Shannon, currently 
associate director. Sebrell has accepted 
a new position with the American Can- 
cer Society. 

Commenting on Sebrell’s retirement, 
Surgeon General Leonard A. Scheele 
said: “His directorship has been invalu- 
able in bridging a complex period of 
transition, not only in our own expand- 
ing research program but in medical re- 
search the world over. Doctor Sebrell, 
drawing upon a distinguished back- 
ground of active research and adminis- 
tration, has been one of the Nation’s 
leaders in the new research attack on 
disease, particularly the chronic diseases, 
such as heart disease, cancer, and mental 
illness.” 

Sebrell was born in Portsmouth, Va., 
in 1901. He received his medical degree 
from the University of Virignia in 1925 
and entered the U.S. Public Health 
Service. In 1928 he joined the staff of 
the laboratory that was later to become 
the National Institutes of Health. 

He earned a world-wide reputation as 
a medical scientist, particularly through 
his studies on the B vitamins. He was 
a member of the Public Health Service 
team that established in the 1920’s the 
dietary origin, prevention, and treatment 
of pellagra, then one of America’s most 
serious deficiency diseases. In the course 
of his work, Sebrell discovered the cause 
and cure of another vitamin-deficiency 
disease, ariboflavinosis. He has also re- 
ceived scientific acclaim for important 
findings in the dietary cause and treat- 
ment of liver disease, the effect of panto- 
thenic acid deficiency on the adrenal 
glands, nutritional effects of the sulfon- 
amides, and the cause and treatment of 
blood abnormalities. In 1950 he was ap- 
pointed director of the National Insti- 
tutes of Health. 

Sebrell has taken a leading part in 
nutrition studies throughout the world. 
For his work in this field he holds the 
Legion of Merit. He has been honored 
for his achievements in the field of nu- 
trition research with the Mead Johnson 
award of the American Institute of Nu- 
trition, the Research medal of the South- 
ern Medical Association, and the Gold- 
berger award of the Council on Nutri- 
tion of the American Medical Associa- 
tion. He has written more than 100 sci- 
entific papers on nutrition and public 
health. In 1954 he was elected president 
of the National Vitamin Foundation and 
vice president of the American Board of 
Nutrition. 

In his new position as research con- 


sultant at the American Cancer Society, 
effective 1 Aug., Sebrell will direct the 
society’s institutional research grant pro- 
gram, which involves about half of the 
society’s expenditure of $6 million for 
research this year. 

James A. Shannon, the new director 
of the National Institutes of Health, has 
been associate director since November 
1952. His principal responsibilities have 
included development of the NIH direct 
research program. He is also chairman 
of the Public Health Service’s Technical 
Committee on Poliomyelitis Vaccine. 
Prior to 1952 he was associate director 
in charge of research at the National 
Heart Institute. 

The heart institute is one of seven re- 
search centers comprising the National 
Institutes of Health. Other separate in- 
stitutes cover cancer, neurological dis- 
eases and blindness, arthritis and met- 
abolic diseases, mental health, dental 
research, and microbiology. 

The NIH is the site of the Clinical 
Center, a new 500-bed research facility 
opened in 1953. Other major programs 
of the NIH include substantial financial 
support through research grants to in- 
vestigators in non-Federal institutions 
and support of research fellowships and 
clinical traineeships. 


Genetics of Extinct Species 


That we need not always be ignorant 
of the genetics of extinct species has been 
demonstrated by a remarkable compara- 
tive study of the molar teeth of the pres- 
ent-day European brown bear (Ursus 
arctos), the extinct late Pleistocene cave 
bear (U’. spelaeus), and other still older, 
early Pleistocene bears of Europe, includ- 
ing UL. etruscus, the common ancestor of 
these bears. Bjérn Kurtén, of the Geo- 
logical Institute of Helsingfors Univer- 
sity, Finland [Evolution 9, 107 (1955), 
finds that these teeth show allometric 
growth, according to the well-known 
equation y= bx*, That is, they exhibit a 
constant differential growth ratio (k) be- 
tween the height of the cusps, or para- 
cones, on the tooth (y) and the length of 
the crown (x). 

The ratio is different in the cave-bear 
samples from the ratio in the majority 
of recent and fossil brown bears, but 
some populations of the brown bear re- 
veal the typical cave-bear kind of tooth 
growth. Both kinds of tooth growth are 
also present in the ancestral species U. 
etruscus. 

There is some evidence that the two 
types of tooth growth differ by a single 
Mendelian factor, for the frequencies of 
the two types and an intermediate be- 
tween them fit the expectations derived 
from the Hardy-Weinberg _ principle. 
Hence, it is possible to say that the mu- 
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tation that produced the characteristic 
type of tooth growth of the cave bear 
and is still present in some modern brown 
bears traces back through roughly a miil- 
lion years, where it may still be studied 
in the biometric variations of the fossil 
U. etruscus. 

The fairly strong allometric growth in 
both types leads to a diminished fitness 
of the shape of the tooth crown as the 
tooth enlarges excessively in size, just as 
it did in the cave bear toward the time 
of its extinction. Very likely the existence 
of the two types of allometric growth of 
the teeth and the intermediate between 
them made it possible for bears of differ- 
ent sizes to possess teeth of the optimal 
shape.—. G. 


News Briefs 


® The State Department on 8 July issued 
a passport to Martin D. Kamen, former 
atom bomb project chemist and now an 
associate professor at Washington Uni- 
versity, St. Louis. For the past 8 years, 
Kamen has been seeking a travel permit 
in order to accept speaking engagements 
abroad [Science 121, 758 (27 May 
1955)|. On 14 July the State Depart- 
ment formally withdrew its charges that 
Kamen is a supporter of Communism, 
and Kamen’s suit to force issuance of a 
passport was dropped. 


|The areas in six southwestern states 
that are regulated because of the pink 
bollworm of cotton will be merged into 
a single continuous regulated area, in- 
stead of being divided as now into heav- 
ily and lightly infested areas, the U.S. 
Department of Agriculture has decreed. 
This change became effective 12 July. At 
the same time 20 Arkansas counties were 
added to the regulated area. Merging of 
the lightly and heavily infested pink 
bollworm areas became necessary be- 
cause heavy infestations have been found 
sporadically throughout the entire regu- 
lated area. It was therefore no longer 
practicable to operate the quarantine on 
a two-area basis. 


® The Mediterranean fruit fly has been 
found in almost every part of Costa 
Rica, it has been annoynced by the Agri- 
culture Ministry and United States tech- 
nical aid authorities. The pest, which 
attacks many forms of ripe fruit, was 
first detected a few weeks ago by Harold 
Mowry, acting chief of the technical aid 
program. Subsequent spot checks have 
revealed many other infestations. Identi- 
fication was confirmed by laboratory 
tests in Washington. 

The infestations of Mediterranean 
fruit fly have not been serious in this 
hemisphere, except in isolated spots in 
southern Brazil, since the 1929 infesta- 
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tion in Florida, which did heavy damage 
to the citrus industry. 

The Costa Rican government plans an 
eradication campaign. In an effort to 
prevent spread of the infestation, the 
government of Nicaragua has embargoed 
imports of Costa Rican fruits, plants, 
and seeds. Other control measures may 
be instituted in Costa Rica and elsewhere. 


® The National Society of Professional 
Engineers has urged a House committee 
to approve pending legislation that will 
give more liberal tax benefits to self-em- 
ployed persons who wish to establish an 
individual retirement plan. 

Paul Robbins, executive director of 
NSPE, in recent testimony before the 
House Committee on Ways and Means, 
stated that present tax rates “do not leave 
the average self-employed professional 
person enough to cover living costs and 
a residue for the relatively high payments 
which are required for an acceptable 
private pension plan.” Pointing out that 
salaried employees can receive “substan- 
tial tax benefits under existing favorable 
tax law provisions,” Robbins added that 
the professional man alone “stands in a 
position where high surtaxes prevent him 
from leveling his earnings to provide a 
stable income and retirement benefits.” 

Robbins testified that “in all fairness 
the laws should be written to permit 
those who earn their income by a per- 
sonal practice of a profession to project 
some portion of their earnings into the 
future for tax purposes” and emphasized 
that the nation can ill afford to discour- 
age young people “from embarking on 
professional careers by presenting them 
with a prospect of rewards not commen- 
surate with the risks they are asked to 
run, 


® Proposed agreements for the exchange 
of atomic information for mutual defense 
purposes have been approved by Presi- 
dent Eisenhower, signed by representa- 
tives of Canada, the United States, and 
the United Kingdom, and submitted to 
the Joint Committee on Atomic Energy 
of the U.S. Congress. According to the 
terms of the U.S. Atomic Energy Act of 
1954, the proposed agreements are to lic 
before the Joint Committee for a period 
of 30 days before becoming effective. 


Scientists in the News 


AUGUST CG. HELMHOLZ has been ap- 
pointed chairman of the department of 
physics at the University of California. 
He succeeds RAYMOND T. BIRGE, who re- 
tired 1 July. Helmholz has been a mem- 
ber of the Berkeley staff since 1940. 
ERWIN L. HAHN, now with the I.B.M. 
Corp. at the Watson Laboratory, Co- 
lumbia University, will join the Berkeley 


staff in September. Other departmental 
changes at Berkeley include the pro- 
motion to full professor of WILLIAM B. 
FRETTER, WILLIAM A. NIERENBERG, and 
CORNELIUS A. TOBIAS. 


On 17 June at the commencement in 
Berkeley, Calif., the University of Cali- 
fornia awarded to RAYMOND THAYER 
BIRGE an LL.D. degree, thereby recogniz- 
ing his long years of distinguished serv- 
ice as a scientist, teacher, and administra- 
tor. Birge retired as chairman of the de- 
partment of physics on 1 July, 1955, hav- 
ing served in this position since 1933. 

After completing his academic train- 
ing through the Ph.D. degree at the Uni- 
versity of Wisconsin, Birge served for 5 
years on the physics staff of Syracuse Uni- 
versity. In 1918 he came to the University 
of California as an instructor and rose 
rapidly to full professorship in 1926. Al- 
though he reached the retirement age in 
1954, he was reappointed for the year 
1954-55. During his period as chairman, 
the department grew in both numbers 
and eminence, and his guiding hand was 
largely instrumental in this rise. 

Birge’s research interests were origi- 
nally in spectroscopy; he entered the 
field at the time that Bohr’s quantum 
theory of the hydrogen atom was first 
published, and his researches did much to 
interpret the spectra of molecules in 
terms of this theory and developments 
from it. The use of intensities in the rota- 
tional structure of band spectra to meas- 
ure the temperature of emitting mole- 
cules was introduced by him in 1921. He 
was one of the first to employ data on the 
vibrational and rotational states of dia- 
tomic molecules to determine the force 
law constants and to examine critically 
their interrelations. Soon after it was real- 
ized that the presence of isotopes in dia- 
tomic molecules was manifested in their 
spectra, he was largely instrumental in 
the discovery of the rarer isotopes of hy- 
drogen, carbon and oxygen. The cele- 
brated Birge-Sponer method of extra- 
polating vibrational energy levels to eval- 
uate heats of dissociation was discovered 
in 1926 and has proved to be a powerful 
method of estimating these quantities for 
the more stable diatomic gases. 

Through his interest in spectroscopy, 
Birge was led to examine the relation- 
ships between the constants of atomic 
physics—for example, in the Rydberg 
constant and the fine-stucture constant. 
In pursuing this line, he became, for 
many years, the leading authority on the 
best values of the whole array of general 
constants. His thorough investigations 
pointed up many discrepancies in the 
values of the physical constants then 
known and stimulated much important 
work in the resolution of these difficulties. 
In the course of this work, he developed 
an interest in the propagation of errors 
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and in the statistical treatment of data 
and has made important contributions to 
both of these fields. The present satisfac- 
tory state of our knowledge of the physi- 
cal constants is, in large part, the result of 
Birge’s pioneering work. 

Birge was a member of the Division of 
Physical Sciences of the National Re- 
search Council from 1930 to 1937, and 
was chairman of the Committee on Physi- 
cal Constants from 1930 to 1937. He 
served as Pacific Coast secretary of the 
American Physical Society from 1941 to 
1946. He was elected to the National 
Academy of Sciences in 1932 and acted 
as chairman of the Physics Section from 
1942 to 1945. He has been a member of 
the American Philosophical Society since 
1943. He was elected vice president of 
the American Physical Society for the 
year 1954 and is now serving as president. 


IRVING H. LEOPOLD has been appointed 
chairman of the department of ophthal- 
mology in the University of Pennsyl- 
vania’s Graduate School of Medicine. 
He succeeds EDMUND B. SPAETH, who is 
relinquishing the chairmanship but who 
will continue to teach and practice. 


GILBERT F, WHITE has resigned as presi- 
dent of Haverford College, effective 1 
Jan., to become professor of geography 
at the University of Chicago. A geog- 
rapher specializing in land and water 
conservation, White continued activity in 
this field while he was president of Haver- 
ford. He is the U.S. member of 
UNESCO's Advisory Committee on Arid 
Zone Research and was chairman of the 
International Conference on Arid Lands 
sponsored by the AAAS in April. 


Two recent appointments at Harvard 
University are those of syDNEY GOLD- 
stein as Gordon McKay professor of 
applied mathematics in the division of 
engineering and applied physics, and 
WALTER M. BOAS as Visiting lecturer on 
metallurgy for the 1955-56 spring term. 

Prior to coming to Harvard in 1952 
as Gordon McKay visiting lecturer on 
applied science, Goldstein was vice presi- 
dent of the College of Technology in 
Haifa, Israel. Boas is currently serving 
as chief of the division of tribophysics of 
the Commonwealth Scientific and Indus- 
trial Research Organization in Australia. 


GERALD S, TOMPKINS, who has been a 
vice president in charge of production, 
has been elected president of American 
Viscose Corp. 


WILLIAM C. FOSTER, former Deputy 
Secretary of Defense and president of 
the Manufacturing Chemists’ Associa- 
tion, will become an executive vice presi- 
dent of Olin Mathieson Chemical Corp. 
on | Aug. 
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JAMES B. SUMNER, the first scientist to 
crystallize an enzyme, and the winner in 
1946 of a Nobel prize in chemistry, re- 
tired on 1 July from Cornell University, 
where he had taught since 1914. He 
joined the staff of the Cornell Medical 
School as assistant professor of biochem- 
istry and for 26 years served as professor 
of biochemistry, first in the College of 
Arts and Sciences and later in the Col- 
lege of Agriculture. In 1947 he was ap- 
pointed director of Cornell’s laboratory 
of enzyme chemistry, 

Sumner began his research on the iso- 
lation of an enzyme, urease, in 1917. 
While he was a student at Harvard Grad- 
uate School, where he received his Ph.D. 
in 1914, one of his professors had stated 
that such an accomplishment was impos- 
sible without a revolutionary change in 
methods. Sumner considered this a chal- 
lenge; his persistence was rewarded in 
1926 when he first crystallized urease. 
This discovery started an immense burst 
of activity in the biological sciences. 
About 30 enzymes have been crystallized 
since then, and his recent research has 
dealt with 12 of them. 

Sumner has published more than 100 
research papers in his field. With G. Fred 
Somers he wrote The Chemistry and 
Methods of Enzymes, published in 1943 
and now in its 3d edition. In 1950 and 
1952 he edited, with K. Myrback, two 
volumes, The Enzymes, containing arti- 
cles written by 78 scientists. 

Our society today, Sumner feels, places 
too little emphasis on helping the indi- 
vidual scientist and too much on backing 
large groups of researchers striving for 
immediate practical results. Speaking as 
a teacher, he said that too many students 
have this same philosophy, preferring to 
learn recently discovered facts for im- 
mediate application only, and that if this 
continues, man’s quest for knowledge 
will stagnate. 

Sumner was born in Canton, Mass., in 
1887. At 17, he lost one arm in a hunting 
accident. He was told that, as a result, he 
would be unable to become a chemist, 
but he went on to achieve his ambition 
despite the handicap. His honors include 
membership in the National Academy of 
Sciences. 


ERNEST F. BARKER has turned over the 
chairmanship of the University of Michi- 
gan physics department to DAVID M. 
DENNISON, after serving 14 years in that 
capacity and 33 years as a faculty mem- 
ber. 

Barker joined in the quest for knowl- 
edge of atomic and molecular structure 
through the study of the infrared spectra, 
his field of specialization. His early work 
on such molecules as those of carbon 
dioxide and ammonia helped to open a 
whole new field of research. Barker ex- 
pects to resume his scientific research on 


diffraction gratings designed for infra- 
red studies. 

Dennison has been a member of the 
physics department since 1927 and is 
internationally known for his interpreta- 
tion of experimental data on the struc- 
ture of molecules. 


JOHN 0. WAGNER, former chief engi- 
neer of the Materials Section for Rockets 
and Guided Missile Components, Navy 
Bureau of Ordnance, has joined the De- 
fense Products Division of the M. W. 
Kellogg Co. as its Washington repre- 
sentative. 


FRANKLIN S. COOPER, research physi- 
cist, has been elected president and direc- 
tor of research of Haskins Laboratories of 
New York. He succeeds CARYL P. HAS- 
KINS, who has resigned to accept the 
presidency of the Carnegie Institution of 
Washington next January. 


The Army announced on 6 July that 
HERMANN OBERTH, German _ physicist 
rocket pioneer, had recently come from 
West Germany to work on the develop- 
ment of guided missiles at Redstone Ar- 
senal in Huntsville, Ala. It is reported 
that Oberth rejected invitations to work 
in East Germany. According to Army 
disclosures, several former German scien- 
tists work at Redstone Arsenal under 
WERNHER VON BRAUN, developer of the 
German V-2 rocket of World War II. 


F. DOUGLAS LAWRASON, assistant dean 
of the University of North Carolina 
School of Medicine and assistant pro- 
fessor of medicine, has been appointed 
provost for medical affairs and acting 
dean of the Medical School at the Uni- 
versity of Arkansas. 


ALFRED D. STARBIRD of the office of the 
Chief of Engineers, U.S. Army, became 
director of the U.S. Atomic Energy 
Commission’s division of military appli- 
cation on | July. 


ROLLIN H. BAKER, associate professor 
in zoology and assistant curator of mam- 
mals in the Museum of Natural History 
at the University of Kansas, has been 
appointed professor of conservation and 
director of the university museum at 
Michigan State University. He will as- 
sume his new duties in September. 


DAVID A. RYTAND, executive head of 
the department cf medicine at Stanford 
Medical School, will tour European 
medical centers this summer under a 
$2350 grant from the Rockefeller Foun- 
dation. He will visit famous Old World 
institutes in London, Stockholm, Copen- 
hagen, and Paris to observe their teach- 
ing and research in medicine. He will 
return to San Francisco in September. 
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PITIRIM A. SOROKIN, well-known Har- 
vard University sociologist, will retire 
from teaching on 31 Aug. He will con- 
tinue to direct the university’s center 
for research in creative altruism. 

The more than 30 books that he has 
written include Contemporary Soci- 
ological Theories, first published in 
1928. In the 4-volume Social and Cul- 
tural Dynamics (1937-40), Sorokin pre- 
sented his philosophy of history. Periods 
of “sensate” culture, based on a mate- 
rialistic outlook and developing strong 
natural sciences, alternate with periods 
of “ideational” culture, based on faith, 
mysticism, and authority, as in medieval 
European society. He believes that our 
own Western culture is sensate and that 
its breakdown is at hand. 

Sorokin was born in Russia 66 years 
ago. Active in }ussian politics before the 
revolution, he was banished by the Bol- 
sheviks in 1923. Coming to America, he 
taught at the University of Michigan 
from 1924 to 1930. In the latter year he 
became a United States citizen. He 
joined the Harvard faculty in 1931. In 
1937 he was president of the Interna- 
tional Congress of Sociology. 


ARNO C. FIELDNER, 74 years old, gov- 
ernment research scientist and an expert 
on fuels, has retired. 


F. F. NorD, Fordham University, New 
York, has received an honorary degree 
of doctor of agricultural sciences from 
the University of Pisa, Italy, in recog- 
nition of his work on lignin and the 
mechanism of enzyme action. 


SUNIL CHANDRA DATTA, pharmacog- 
nosist, Indian Food and Drug Adminis- 
tration, after spending more than a year 
at the Philadelphia College of Phar- 
macy and Science, has returned to Cal- 
cutta. 


CHARLES H. WEAVER, who has directed 
the atomic power division of Westing- 
house Electric Corp. since it was organ- 
ized in 1948, has been elected a vice 
president, with responsibility for all 
Westinghouse atomic power activities. 
These wiil include the design and devel- 
opment of two additional atomic sub- 
marine power plants, the nuclear power 
plant for a large naval vessel, and the 
nuclear power plant for the nation’s first 
full-scale atomic power plant for the 
generation of electricity. 


GEORGE H. BoyD has relinquished his 
duties as head of the department of zo- 
ology at the University of Georgia in 
order to devote his full time to his work 
as dean of the graduate school and di- 
rector of research. R. BARCLAY MCGHEE 
has replaced Boyd as head of the depart- 
ment of zoology. 


29 JULY 1955 


WALTER C, RUECKEL, vice president of 
the Henry J. Kaiser Co., Oakland, Calif., 
has been elected vice president and gen- 
eral manager of the engineering and con- 
struction division of Koppers Co., New 


York. 


EVERETT P. PARTRIDGE, director of Hall 
Laboratories, Pittsburgh, Pa., has been 
presented the 1955 Max Hecht award of 
the American Society for Testing Ma- 
terials in recognition of his 30 years of 
contributions to the technology of indus- 
trial water. 


ROBERT PERLOFF, former supervisory 
research psychologist in the Department 
of the Army and chief of the statistical 
research and consultation unit of the 
Adjutant General’s Office, has joined 
the staff of Science Research Associates, 
Chicago, as director of test research. 


DAVID LYALL has been promoted from 
associate professor to professor of clinical 
surgery at the Post-Graduate Medical 
School of the New York University— 
Bellevue Medical Center. He has also 
been appointed director of the center's 
University Hospital Tumor Service and 
the Fourth Surgical Division of Bellevue 
Hospital, succeeding HERBERT WILLY 
MEYER, who resigned 1 July. PAUL s. 
SEAGER has been promoted from associ- 
ate professor to professor of clinical 
otorhinolaryngology. 


GILES F. FILLEY will join the depart- 
ment of medicine at the University of 
Colorado Medical Center on 1 Sept. He 
will also serve as clinical physiologist at 
the Colorado Foundation for Research 
in Tuberculosis. Filley was formerly di- 
rector of the department of physiology, 
Trudeau-Saranac Institute, Trudeau, 


N.Y. 


HENRY W. FITZPATRICK has been ap- 
pointed director of defense laboratories 
at the Massachusetts Institute of Tech- 
nology, succeeding HORACE s. ForD. The 
duties of director include administrative 
responsibility for Lincoln Laboratory in 
Lexington, the Instrumentation Labora- 
tory in Cambridge, and the Operations 
Evaluation Group in Washington. 


A, JUDSON WELLS, an assistant research 
director of the Du Pont Co.’s film de- 
partment and director of the Yerkes Re- 
search Laboratory in Buffalo, N.Y., will 
move to Wilmington, Del., 1 Sept. to de- 
vote full time to his work as assistant 
research director. CLEMENT W. THEOBALD, 
who has been research manager at the 
laboratory, will succeed him as director 
there. In the meantime, Theobald will 
act as deputy director of the laboratory. 
FREDERICK W. GANDER, a research super- 
visor, has been named research manager. 


Necrology 


ADELBERT AMES, jR., Hanover, N.H., 
74, research professor in the department 
of physiological optics at Dartmouth, 
former director of Dartmouth Eye Insti- 
tute, discoverer of cure for aniseikonia, 
3 July. 

H. SHERIDAN BAKETEL, Philadelphia, 
83, former professor of preventive medi- 
cine at Long Island College of Medicine, 
editor of Medical Economics, former 
president of the American Pharmaceuti- 
cal Manufacturing Association, 7 July. 

EDWARD S, BROWN, Phliadelphia, 49, 
an osteopathic surgeon and chief of the 
department of chest surgery at Metro- 
politan Hospital, 12 July. 

WALTER L. CHENEY, Washington, D.C., 
65, professor of physics at George Wash- 
ington University, 6 July. 

REINA A. HUTNER, Hastings-on-Hud- 
son, N.Y., 44, research scientist, Haskins 
Laboratories, former member of Office 
of Scientific Research and Development, 
4 July. 

WENDELL M. LATIMER, Oakland, Calif., 
62, former dean of the college of chem- 
istry, associate director of the radiation 
laboratory, University of California, 1954 
chairman of AAAS Section C, 6 July. 

PAUL DE LESSEPS, San Sebastian, 
Spain, 75, industrial engineer and only 
surviving son of builder of the Suez 
Canal, 11 July. 

GUSTAVE MAGNEL, Brussels, Belgium, 
65, professor of civil engineering at the 
University of Ghent, inventor of Belgian 
system of prestressed concrete construc- 
tion, 5 July. 

ETIENNE OEHMICHEN, Paris, 72, re- 
searcher in helicopter aviation, natural- 
ist, author, 10 July. 

OSCAR orIAS, Buenos Aires, 49, director 
of Instituto de Investigacién Médica- 
Mercedes y Martin Ferreyra, physiolo- 
gist, author, 4 June. 

ERNEST R. SASSCER, Washington, D.C., 
72, retired head of the U.S. Department 
of Agriculture, division of foreign plant 
quarantines, former president of the 
AAAS and of the Entomological Society 
of America, 7 July. 

RUFUS E. ZIMMERMAN, New York, 68, 
president of American Standards Asso- 
ciation, former chairman of research 
policy committee, 21 June. 


In the Laboratories 


®A tiny new electronic device made of 
extremely pure silicon shows promise of 
reducing costs on a large scale in many 
industries using electric power, Bell Tele- 
phone Laboratories has announced. 

The simple device—a silicon power 
rectifier—converts alternating current 
into direct current, an essential step in 
the operation of telephone systems. In- 
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dustries and homes also depend on rec- 
tifiers to convert alternating to direct cur- 
rent. It is not economically feasible to 
generate and transmit direct current. 

Despite a trend in recent years toward 
smaller and more efficient components, 
power rectifiers have remained large, 
limited in efficiency, and in need of 
bulky cooling equipment to prevent 
overheating. 

It is believed that the new power rec- 
tifier will far surpass any yet made of 
silicon or other material. Expectations 
are that it may have an almost unlimited 
life-span, and will be capable of operat- 
ing continuously at temperatures up to 
400°F. These advantages are expected 
to open up many new uses in telecom- 
munication, heavy industry, and in mili- 
tary applications. 

The new silicon rectifiers provide 
5000 times more current than conven- 
tional rectifiers of the same size, thus 
permitting miniature operating units. 
Even so, the newest techniques may be 
applied to large units and thereby pro- 
vide entirely new power possibilities for 
industry. On a machine the size of a 
locomotive, for example, significant 
amounts of space may be saved by the 
new rectifiers. 


"The Shell Chemical Corp. has an- 
nounced plans to build a new urea plant 
at Ventura, Calif. Construction will start 
shortly, and the plant will be in opera- 
tion by Sept. 1956, with a capacity of 
more than 100 tons a day. 


® Corning Glass Works has announced 
the development of a fast, economical 
method for the precision casting of 
metals through the use of glass molds. 
The process, called Glascast, is designed 
especially for work with high-tempera- 
ture alloys. It eliminates the precoat 
step, and has given excellent results with 
test production of castings. 

Fabrication of the molds requires a 
minimum of equipment and material, 
the time of preparation is reduced, and 
the technique is suitable for any of con- 
ventional casting methods used with 
aluminum, brass, carbon steels, cobalt- 
base alloys, and chromium-base alloys. 


® A new type of “moving sidewalk” that 
can go around corners and carry passen- 
gers in two directions has been demon- 
strated at the plant of Hewitt-Robins, 
Inc., Passaic, N.J., manufacturer of rub- 
ber and conveyer machinery products. 
Passengers stand on a rubber carpet 
fastened to a train of pallets, mounted on 
rubber-tired wheels that run on a steel 
track. When going around a curve, the 
rubber carpet stretches on the outside 
curve and contracts on the inside. The 
conveyer is driven by electric motors that 
transmit power to the pallets by means 
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of a “caterpillar” type of chain, which 
engages steel “dogs” on the underside of 
each pallet. The carpet itself does not 
help to pull the load but functions as a 
smooth, antiskid surface for the passen- 
gers to stand on. The conveyer can carry 
passengers in two directions because it 
can turn around and travel in a continu- 
ous circuit. It is designed to run at a 
speed of 1 2/3 mi/hr, average walking 
speed, but can be adjusted to run faster 
or more slowly. 

Three of the new conveyors will be in- 
stalled in the new air terminal to be built 
at Dallas Love Field, Dallas Tex., They 
will carry passengers and their baggage 
from the ticket office to planes and bring 
incoming passengers from the planes into 
the terminal. The total length will be 
1406 ft. The Dallas installation is sched- 
uled for completion in 1957. It will cost 
$234,703. 


Miscellaneous 


® The International Commission on Zoo- 
logical Nomenclature will start to vote 
7 Jan. 1956 on the following cases, in- 
volving the possible use of its plenary 
powers, for the purposes specified against 
each entry. Full particulars of these cases 
were published on 7 July in parts 7 and 
8 of volume 11 of the Bulletin of Zoo- 
logical Nomenclature. 

1) Gnathophyllum Latreille, 1814 
(Cl. Crustacea, Order Decapoda), vali- 
dation of emendation from Gnatophyl- 
lum; Hippolytidae Bate, 1888 and Eu- 
gonatonotidae Chace, 1937, validation of. 

2) Mayaitidae Spath (L.F.), 1928 (Cl. 
Cephalopoda, Order Ammonoidea), 
validation of. 

3) Lernaeocera Blainville, 1822 (Cl. 
Crustacea, Order Copepoda), validation 
of emendation from Lernaeocera, and 
designation of a type species for. 

4) Proposed grant to the ICZN for 
authority to prescribe for generic names 
a gender different from that grammati- 
cally appropriate when such action is 
needed in the interests of nomenclatorial 
stability. 

5) Determination of a gender for (i) 
generic names in the Class Aves that 
have the termination -rhynchus; (ii) ge- 
neric names in the Order Decapoda 
(Cl. Crustacea) that have the termina- 
tions -opsis and -gnathus; and (iii) fer 
the following names: Gigantorhynchus 
Hamann, 1892 (Cl. Acanthocephala), 
Desmognathus Baird, 1830 (Cl. Am- 
phibia), Nephrops Leach, [1814] (Cl. 
Crustacea, Order Decapoda), and Syn- 
gnathus Linnaeus, 1758 (Cl. Pisces). 

6) Varuna Milne Edwards, 1830 (Cl. 
Crustacea, Order Decapoda), validation 
of currently accepted gender for. 

Proposals are also made for the adop- 
tion of the following “Declarations”: 


(i) Article 21, clarification of the au- 
thorship to be attributed in certain cir- 
cumstances to zoological names and to 
actions affecting the status of such 
names; and (ii) Article 25, clarification 
of the status of names published only in 
the indexes of books. Comments should 
be sent as soon as possible to Francis 
Hemming, Secretary to the Commission, 
28 Park Village East, Regent’s Park, 
London, N.W.1. 


® Descriptions of 20 patents owned by 
the U.S. Government and held by the 
Atomic Energy Commission have been 
released by the commission. The AEC 
will grant nonexclusive, royalty-free li- 
censes on these patents, as part of its 
program to make nonsecret technologic 
information available for use by industry. 
Commission-held patents and patent ap- 
plications released for licensing now total 
767. Applicants for licenses should apply 
to the Chief, Patent Branch, Office of the 
General Counsel, U.S. Atomic Energy 
Commission, Washington 25, D.C., iden- 
tifying the subject matter by patent num- 
ber and title. Copies of these patents may 
be obtained from the U.S. Patent Office. 


® Preparation of an up-to-date aeronau- 
tical dictionary has been undertaken by 
the National Advisory Committee for 
Aeronautics, The basic aim of the new 
dictionary, which will be compiled under 
the direction of Frank D. Adams, will be 
to reflect the best current usage of those 
terms peculiar to aeronautics, as well as 
those terms that have special significance 
when they are used in aeronautical litera- 
ture. Preferred usage of terms will be in- 
dicated, but well-established usages that 
may be considered less desirable will 
also be included. It is hoped that publi- 
cation can take place in 1957. 


comprehensive appraisal of the 
status of educational television in the 
United States will be undertaken during 
the academic year 1955-56 by the Edu- 
cational Television and Radio Center, 
Ann Arbor, Mich. The detailed ap- 
praisal of ETV is being made possible 
by a grant from the Fund for Adult 
Education. 

Richard B. Hull, radio-television di- 
rector of Iowa State College, has been 
appointed director of the project. Hull 
has been granted a year’s leave of ab- 
scence from his Iowa State position to 
assume the new responsibilities. During 
the course of the year, Hull will gather 
firsthand information on the operations 
of all ETV stations now on the air and 
those scheduled to begin broadcasting 
in the near future. He also will meet 
with leading educational and civic au- 
thorities in an effort to appraise the suc- 
cesses, failures, and potentialities of the 
medium in education. 
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Reports and Letters 


Radiation Sensitivity of Dormant 
and Germinating Barley Seeds 


Recent investigations (/) have indi- 
cated that when seeds are irradiated with 
x-rays, some are severely damaged but 
others are only very slightly damaged. 
However, when seeds are irradiated with 
fast or thermal neutrons, all are dam- 
aged to a similar extent. This phenome- 
non indicates a qualitative difference be- 
tween x-ray and neutron irradiation. A 
possible explanation of this phenomenon 
is that the seeds are actually not all alike 
but differ in some characteristics that are 
very important for their response to 
x-rays but unimportant for their response 
to neutrons. Our experiments were un- 
dertaken to test this hypothesis and to 
elucidate the factors responsible for ra- 
diosensitivity of seeds. (2) 

One obvious factor that might be con- 
sidered is the water content. Accord- 
ingly, barley seeds were presoaked on 
wet blotters for times up to 24 hr at 
22°C prior to irradiation. The water 
content of the seeds was determined at 
the time of irradiation. Neutron expo- 
sures were performed in the thermal 
column of the Brookhaven reactor (flux 
approximately 9 x 108n,,,/cm? sec; cad- 
mium ratio 5000:1; gamma contamina- 
tion approximately 100 r/hr). X-ray ex- 
posures were made at 250 kv, 30 ma, 
with l-mm Al filtration. The intensity 
was about 800 r/min. After irradiation, 
the seeds were planted in flats, and the 
height of the seedlings was measured as 
a function of time. In general, the height 
at 14 days was taken as a measure of the 
extent of injury. 

Results of a representative series are 
shown in Fig. 1. The seeds were exposed 
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Fig. 1. Water content of barley seeds and 
time of germination prior to irradiation. 
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to either 4000 r of x-rays or 1.3 x 10™ 
n/cm*. For seeds exposed to x-rays, the 
sensitivity is extremely dependent upon 
water content, but the sensitivity of seeds 
exposed to neutrons is comparatively in- 
dependent of water content over a wide 
range. Indeed, after 6 hr of germination, 
seeds are less sensitive to neutron irradia- 
tion than dormant unsoaked seeds are. 

The interpretation of these results is 
not at once clear, but one obvious possi- 
bility presents itself. Soaking the seeds 
changed their physiological state, as was 
shown by the increased metabolic ac- 
tivity and germination. Thus, it seems 
reasonable to assume that these effects 
are caused primarily by changes in the 
physiological state of the seeds. This 
influence of physiological state was 
known from earlier x-ray experiments 
(3). However, the influence on neutron 
sensitivity was not clear, and another 
series of experiments was undertaken, 
namely, soaking seeds at 0°C in order to 
increase their water content but to limit 
corresponding changes in physiological 
state. To date, the results are only pre- 
liminary, because facilities for irradia- 
tion at different temperatures in the 
thermal column are not yet complete. 
However, they clearly show that increas- 
ing the water content at low tempera- 
ture has less effect on x-ray sensitivity 
than it has at high temperature. Further- 
more, seeds exposed to thermal neutrons 
after low-temperature soaking do not re- 
spond in ways markedly different from 
those soaked at room temperature. Thus, 
it seems that water content per se, if it 
is important in determining radiosensi- 
tivity, plays a role that is not immedi- 
ately evident. 

The biological action of x-rays ap- 
pears to be more dependent on the 
physiological condition of the irradiated 
object than that of neutrons is; therefore, 
it is reasonable to explain the lower uni- 
formity of damage to individual seeds 
as related to slight variations in meta- 


‘bolic stage. 


The reason for the differences between 
the actions of x-rays and thermal neu- 
trons is not readily apparent. Certain 
dissimilarities in their actions can be ex- 
plained by their different chances to pro- 
duce biological events as well as by their 
different biological efficiencies. Protons 
and alpha particles, both of which are 
densely ionizing, are the principal means 


of energy dissipation characteristic for 
the capture reactions of thermal neu- 
trons in living tissue (4). Dense ioniza- 
tion is highly efficient when more spati- 
ally concentrated energy is needed, but 
it is inefficiently utilized when little en- 
ergy is necessary. On the other hand, 
the ionization along the electron tracks 
produced by x-rays is sparse and un- 
evenly distributed, although for a given 
amount of energy absorbed there is a 
more uniform distribution of ionization 
throughout the cell. Sparse ionization 
has a high efficiency only for events re- 
quiring small amounts of energy (5). A 
decrease in the threshold energy re- 
quired for the events should increase the 
relative efficiency of x-rays; the reverse 
should be true for neutrons. From this 
knowledge, it is logical to interpret the 
increased relative efficiency of x-rays on 
presoaked seeds as the result of a reduc- 
tion in the amount of energy necessary 
to produce the biological events. This 
relationship of radiation damage to the 
structural stability of cell components 
has also been presented recently in a 
similar way by Caldecott (6). 

In summary, striking differences in the 
relative sensitivity of seeds to x-rays and 
thermal neutrons were observed. These 
differences were considered to be associ- 
ated with changes in physiological state 
which differentially influence the relative 
efficiency of the two radiations. 

Caivin F. Konzak 
Biology Department, Brookhaven 
National Laboratory, Upton, New York 
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Methylamine Complexes of 
Yttrium Chloride 


In a recent study it was found that 
methylamine forms addition complexes 
with the anhydrous rare-earth chlorides 
of lanthanum, cerium (III), praseo- 
dymium, neodymium, samarium, and 
gadolinium (/). The composition of 
these complexes can be designated as 
RE(CH,NH, ),Cl,, where n has values 
of 1 to 5. Since yttrium salts are chemi- 
cally similar to the corresponding rare- 
earth compounds, the complexes with 
methylamine should be analogous; to a 
certain extent, this was found to be the 
case. 
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The reaction between methylamine 
and yttrium chloride was studied by the 
method of isobaric thermal decomposi- 
tion curves. This method consisted of the 
formation of the higher methylamine 
complex at 0°C, after which the complex 
was subjected to thermal decomposition 
at a constant pressure. The apparatus 
used has been previously described (2). 
The anhydrous yttrium chloride was pre- 
pared by heating the hexahydrate in a 
hydrogen chloride atmosphere with the 
following temperature: stops: 4 hr at 
90°C, 1 hr at 180°C, and 2 hr at 400°C 
(3). The resulting product was analyzed 
and found to be free of water. The prepa- 
ration and purification of the methyl- 
amine has been described by Kenner and 
Felsing (4). 

The thermal decomposition curve is 
shown in Fig. 1. According to the phase 
rule, a reversible phase that is stable over 
a specific temperature range can be con- 
sidered a chemical compound. The 
curve was reproducible and reversible 
within an experimental error of +0.5 
percent. Four compounds can be iden- 
tified from the curve: Y(CH,NH,) ,Cl,, 
Y(CH,NH, ),Cl,, Y(CH,NH, ),Cl,, and 
Y(CH,NH,)Cl,. The decomposition 
temperatures are given in Table 1. 

It is interesting to note that a complex 
with five methylamine molecules was not 
found, as was the case with the rare- 
earth complexes. Even at 0°C, this com- 
plex could not be detected. It is obvious 
that the yttrium chloride complexes are 
less stable. According to ionic radii con- 
siderations, the smaller ion should form 
the more stable complex; therefore, the 
yttrium ion (1.06 A), being smaller than 
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Fig. 1. The system of methylamine with 

yttrium chloride; pressure, 700 mm. 


Table 1. Decomposition temperatures of 
the methylamine complexes of yttrium 
chloride 


Transition 

Y(CH;NH:z).Cl; 

+ CHsNH2 82 
Y(CHsNHz)sCl; 

»Cl; + Hz 180 
Y(CHsNH:z) sCl; 

Y(CHsNH:z) Cl: + 232 
Y(CH:NH:) Ch 


+ CH:NH: > 360 


the rare-earth ions that were studied 
(122 to 1.11 A), should be more stable. 
Apparently other factors that make the 
influence of the smaller ion size of lesser 
importance must be present. 

Wes.ey W. WENDLANDT 
Department of Chemistry and Chemical 
Engineering, Texas Technological 
College, Lubbock 
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Frenquel Corrects Certain Cerebral 
Electrographic Changes 


Lysergic acid diethylamide (LSD-25), 
an alkaloid derived from ergot, produces 
in human subjects mental disturbances 
consisting of visual hallucinations and 
other psychotic symptoms (/). This phe- 
nomenon has been widely investigated 
because the psychotic symptoms evoked 
by LSD-25 are similar to those of schizo- 
phrenic patients. Mescaline is another 
alkaloid long known to produce halluci- 
nations and other psychological and so- 
matic changes like those caused by 
LSD-25 (2). LSD-25 induces, in both 
experimental animals (3) and human 
beings (4), alterations of the electric ac- 
tivity of the brain, consisting of the dis- 
appearance or diminution of the slower 
waves, an increase in the average fre- 
quency and of fast low-voltage activity 
as well as a general diminution of volt- 
age resulting in a flattening of the record. 

We studied the effect of mescaline on 
the electric activity of the rabbit brain 
and found that it introduces changes that 
are practically identical with those result- 
ing from LSD-25. It is interesting to note 
that there is a similarity in the alterations 
of the electroencephalogram (EEG) in- 
duced by these hallucinogenic substances 
and the records often obtained from 


schizophrenic patients (5). In fact, the 
choppy rhythm that Davis found in 
schizophrenic patients consists of low- 
voltage fast activity accompanied by a 
poor organization of the alpha rhythm. 

The brain electric activity of the cur- 
arized, unanesthetized rabbit (the prepa- 
ration used in the present studies) con- 
sists of two fundamental patterns: one, 
which is seen when the rabbit is undis- 
turbed and resting quietly, consists of 
slow high-voltage waves and 14-cy/sec 
spindles; the other, observed when the 
animal is alerted by a sensory stimula- 
tion, reveals fast low-voltage cortical ac- 
tivity with a 4- to 6-cy/sec thalamic 
rhythm (6). This occurs when a neu- 
ronal system (mesodiencephalic activat- 
ing system), which regulates diffusely 
the electric activity of the brain (6), is 
set into operation. 

LSD-25 (10to 15 ug/kg) and mescaline 
(10 to 20 mg/kg) induce a change of the 
electric activity of the brain, consisting 
in the first place in the elimination of the 
slow waves and the spindles typical of the 
resting pattern and, in the second place, 
in the persistent presence of fast low- 
voltage activity and the 4- to 6-cy/sec 
thalamic rhythm, practically identical 
with the picture that is seen in the alert 
status (Fig. 1). 

Recently Fabing (7) reported that the 
psychotic symptomatology produced in 
human subjects’ with hallucinogenic 
amounts of LSD-25 disappeared after the 
administration of alpha-4-piperidyl benz- 
hydrol hydrochloride (Frenquel) (8). 
The latter is a new nonhypnotic drug 
that renders animals less active and in 
human subjects produces promising re- 
sults in the management of abnormal 
mental conditions (9). 

In our experiments on the rabbit we 
administered alpha-4-piperidyl benzhy- 
drol hydrochloride intravenously in doses 
between 8 and 24 mg/kg to animals that 
had received amounts of LSD-25 or of 
mescaline sufficient to cause the afore- 
described permanently alert change of 


Fig. 1. Effect of LSD-25 on the cerebral 
electric activity of the rabbit. Notice the 
low-voltage fast activity in the motor cor- 
tex and the thalamic 4- to 6-cy/sec 
rhythm. Note also the absence of high- 
voltage slow waves and of spindles. Six 
monopolar leads from different cerebral 
structures, as indicated in the figure. Top 
tracing: electrocardiogram. 
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Fig. 2. The abnormalities induced by 
LSD-25 in the cerebral electric activity 
of the rabbit are corrected by administra- 
tion of alpha-4-piperidyl benzhydrol hy- 
drochloride (indicated in the figure as 
gamma-pipradrol). Notice the reappear- 
ance of the high-voltage slow activity and 
the 14-cy/sec spindles, predominantly in 
the motor cortex. 


the electric brain activity. In all our ex- 
periments (five animals with LSD-25, 
five animals with mescaline) we observed 
that, within 2 to 10 min after the admin- 
istration of alpha-4-piperidyl benzhydrol 
hydrochloride, the normal pattern of 
brain electric activity was restored. The 
slow waves and 14-cy /sec spindles, which 
were eliminated by the hallucinogenic 
drugs, returned after alpha-4-piperidyl 
benzhydrol hydrochloride (Fig. 2). The 
doses of the drug necessary to correct the 
abnormal electric activity ranged be- 
tween 12 and 24 mg/kg. We found that 
there is a direct relationship between the 
amount of hallucinogen administered 
and that of alpha-4-piperidyl benzhydrol 
hydrochloride necessary to reverse the 
electric changes, Alpha-4-piperidyl benz- 
hydrol hydrochloride when administered 
alone does not influence the EEG. 
Neither does it enforce the sleep pattern 
nor depress the mesodiencephalic acti- 
vating system, the hyperactivity of which 
is responsible for the pattern of alertness 
(10). 

Di-isopropylfluorophosphate (DFP), 
amphetamine and Meratran (alpha-2- 
piperidyl benzhydrol hydrochloride) are 
other drugs that, like the hallucinogenic 
substances, evoke a permanent pattern 
of alertness ).We administered alpha- 
4-piperidyl benzhydrol hydrochloride to 
animals that had received enough DFP, 
amphetamine, and, Meratran to produce 
a continuous alert electric pattern. In no 
instance, however, did alpha-4-piperidy! 
benzhydrol hydrochloride correct the 
effects of DFP, amphetamine, or Mera- 
tran, even though the last is a positional 
isomer of alpha-4-piperidyl benzhydrol 
hydrochloride. So far it seems that the 
described, action of alpha-4-piperidyl 
benzhydrol hydrochloride in_ restoring 
normal electric patterns in the rabbit is 
limited to, and perhaps is specific for, 
the changes induced by the hallucino- 
genic drugs, LSD-25 and mescaline. 
Probably the antagonism between alpha- 
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4-piperidyl benzhydrol hydrochloride 
and the hallucinogenic agents is re- 
stricted to the central nervous system, for 
we have observed that alpha-4-piperidyl 
benzhydrol hydrochloride does not cor- 
rect the mydriasis associated with the ac- 
tion of LSD-25- or mescaline: Fabing (7 ) 
also observed the rectification of the psy- 
chic symptoms but not of the autono- 
mic and other physiological alterations 
wrought by LSD-25. 
Franco Rinavpi* 

Harotp E. Hiwwicu 
Thudichum Psychiatric Research 
Laboratory, Galesburg State Research 
Hospital, Galesburg, Illinois 
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Influence of Calcium on Mobility of 
the Electrophoretic Components of 
Chicken Blood Serums 


The increase in the amount of nondif- 
fusible calcium present in the blood 
serums of the laying hen has been con- 
firmed many times (/). The same rela- 
tionship has been shown to hold for young 
hens and cockerels under the influence 
of the female sex hormones. It has been 
demonstrated that the serum proteins of 
the laying hens or hormone-treated birds 
contain electrophoretic components not 
present in the serums of the nonlaying 
birds (2-4). Evidence indicating that the 
variations in the nondiffusible calcium of 
chicken serums can be associated with 
the change in concentration of these elec- 
trophoretic components has been re- 
ported (5). A method for measuring P*? 
distribution in the electrophoretic com- 
ponents of protein mixtures has been re- 
ported (6), and by means of this method 
it has been shown that the leading com- 
ponent of laying-hen serums and of hor- 
mone-injected cockerel serums was ex- 
tremely rich in phosphorus (7). 


The high phosphorus content of this 
leading fraction makes possible the deter- 
mination of the position of this compo- 
nent under different conditions, even 
though it may be masked by the fact that 
it is migrating at the same rate as other 
components of the serum. By employing 
the afore-mentioned electrophoretic-ra- 
diochemical technique, the effect of in- 
creasing concentrations of calcium upon 
the mobility of this component has been 
determined (8). 

The blood serum was prepared from 
the blood of 8-wk old cockerels injected 
with 2.0 mg of diethylstilbestrol per day 
for 5 days. Each chick was fed 0.5 mc of 
P*2 daily for 5 days. The electrophoretic 
(2) and radiochemical (6, 7) techniques 
have been described elsewhere. The elec- 
trophoreses and previous dialyses were 
carried out with a borate buffer that con- 
tained graded amounts of calcium. The 
concentrations of calcium employed are 
indicated in Fig. 1. 

When the leading protein fraction was 
not apparent in the electrophoretic pic- 
ture but the P*? activity associated with 
it was found to be present in some other 
fraction, it was assumed that the two 
fractions were migrating at the same rate. 
In addition, the areas associated with the 
electrophoretic components were also de- 
termined; when the component contain- 
ing the extra P*? activity had increased 
in area, the afore-mentioned assumption 
was considered valid. By this method the 
mobility associated with this high-phos- 
phorus leading protein component and 
the other protein components was deter- 
mined in buffer solutions containing vari- 
ous levels of calcium. 

Results of this experiment (Fig. 1) 
show that the mobility of fraction I, the 
fastest moving component in buffer con- 
taining no calicum, was drastically 
changed by the addition of calicum to the 
buffer. The mobilities of the other five 
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Fig. 1. Mobilities of the electrophoretic 
components in the serums of diethylstil- 
bestrol-treated cockerels in a borate buffer, 
pH 8.6, containing graded amounts of 
calcium. 
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protein fractions were changed but 
slightly by the presence of calcium in the 
buffer. This change in mobility of the 
leading component can be explained by 
assuming that calcium combined with 
this component and thus changed the 
charge of the protein molecule. The re- 
sult was a marked reduction in the mobil- 
ity of component 1. 

Previous evidence has shown that the 
rise in the nondiffusible calcium of 
chicken serum caused by the administra- 
tion of diethylstilbestrol was paralleled 
by a rise in two of the electrophoretic 
components (5). This extra binding abil- 
ity may be attributed to the leading, 
phosphorus-rich component. Utilizing 
buffer solutions containing Ca*® and an 
electrophoretic cell modified to deter- 
mine its activity, we are now investigat- 
ing the distribution of calcium in the 
various electrophoretic components of 
chicken blood serums. A more detailed 
discussion of this investigation is in prepa- 
ration. 

A. T. Ericson 
R. E. CLece 
R. E. Hern 
Kansas State College, Manhattan 
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Agglutinating Strains of Trypano- 
somes Obtained with Oxophenarsine 


In the course of producing oxophenar- 
sine-resistant strains of Trypanosoma 
equiperdum, we observed the develop- 
ment of strains with a marked tendency 
to agglutinate when infected blood con- 
taining them was diluted 1:100 with 
physiological saline in a red-cell-count- 
ing pipette at 20° to 30°C (J). 

The agglutinated masses of trypano- 
somes, which varied in size up to clumps 
that contained hundreds of organisms, 
were so firmly bound together that indi- 
vidual cells did not break away, although 
they were actively motile. When they 
were first seen, it was thought that the 
smaller agglutinated masses represented 
a failure of cell division, but further ob- 
servations of the trypanosomes in warm 


200 


saline (38°C) and in stained, dried blood 
films proved that the clumps were 
formed in vitro. When warm saline was 
used and the pipette and counting cham- 
ber were warmed to 38°C, the agglu- 
tinating tendency was greatly weakened 
and reliable counts could be obtained, 
something quite impossible at room tem- 
perature. Furthermore, the clumps were 
dispersed when the pipette in which they 
were contained was warmed in an incu- 
bator at 38°C. This behavior is reminis- 
cent of cold hemagglutination, and cold 
hemagglutinins have been observed in 
trypanosomiasis (2), but there was no 
evidence of hemagglutination with se- 
rums from mice containing our strains, 
even at 4°C. 

The unmodified strain from which the 
agglutinating strains were derived was 
observed in saline at 4°C, and no evi- 
dence of agglutination was found. At 
room temperature the unmodified strain 
formed evenly dispersed suspensions that 
were easily counted in a hemocytometer 
and they showed no tendency to stick to- 
gether. 

All the agglutinating strains have ap- 
peared in mice treated with subcurative 
doses of oxophenarsine when the infec- 
tion was at levels of 50,000 to 1 million 
trypanosomes per cubic millimeter of 
blood. The first strain was obtained on 
the second day after treatment was 
started, and other strains developed up 
to 2 mo after treatment was started. Dur- 
ing this period the dose was increased 
until a strain with 80-fold increased re- 
sistance to oxophenarsine was obtained. 

In the first strain the agglutinating 
characteristic persisted in a highly devel- 
oped form through at least eight passages 
that were made at 2- to 3-day intervals 
in untreated mice, but between the 8th 
and the 17th passages it almost disap- 
peared, being replaced by a _ predomi- 
nately nonagglutinating strain. It was 
possible, however, to recover partially 
the agglutinating characteristic by cen- 
trifuging diluted, infected blood and 
using the sediment to infect other mice. 

On two out of two trials the aggluti- 
nating component was destroyed by 
treating infected mice with somewhat 
larger doses than the ones that were 
given just before the strains appeared; 
their relapse strains were nonagglutinat- 
ing. Blood obtained from a mouse car- 
rying an agglutinating strain but cleared 
of trypanosomes by treatment with oxo- 
phenarsine did not agglutinate the nor- 
mal strain, An agglutinating strain was 
passed to rats, and the characteristic re- 
mained well developed in this species. 

Although the agglutinating tendency 
seemed to be related to drug treatment, 
it was not difficult to obtain highly re- 
sistant strains that were completely free 
of the characteristic by always main- 
taining several substrains; this was be- 


cause the incidence of the agglutinating 
characteristic was relatively low. Most 
of the mice were treated repeatedly, 
some as many as 10 times, without in- 
ducing any change other than a gradual 
increase in oxophenarsine resistance. 
CANTRELL 
Department of Pharmacology, 
University of Louisville School of 
Medicine, Louisville, Kentucky 
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Science, Population, 
and Arid Lands 


It is becoming increasingly clear as 
world population soars to new heights 
that population pressure aggravates the 
struggle to maintain high living stand- 
ards. The outcome of this struggle will 
depend not alone on available resources 
but also on the race between population 
increase and the research that makes re- 
sources more usable. 

The world population is estimated to 
have doubled from 100 million to 200 
million in the first 1000 years A.p., more 
than doubled from 500 million to 1200 
million in the 200 years from 1650 to 
1850, and again doubled from 1200 mil- 
lion to 2400 million in the century from 
1850 to 1950. The curve of increase has 
been rapidly climbing, and if it is pro- 
jected into the future it promises still 
higher increase rates. 

With such increases, population pres- 
sures within densely populated areas are 
certain to push people into marginal, 
less densely populated areas. These are 
mainly the arid lands of the world, where 
lack of water is the critical factor in 
making them marginal or less usable 
in character. 

It was shown at the Arid Lands Meet- 
ing in New Mexico in late April 1955 
that arid zones occupy nearly one-third 
(32 percent) of the land surface of the 
earth, and that about 14 percent of the 
Americas was included. These lands are 
arid from a variety of causes but mainly 
because of the planetary wind patterns 
of the earth, which bring prevailingly dry 
winds to certain areas. Others lie in the 
rain shadow of mountains. 

Rainfall on arid lands is usually inade- 
quate to produce runoff (except quick 
heavy showers); hence, most water avail- 
able in deserts comes in streams from 
distant mountains or regions of heavier 
precipitation. Such water, concentrated 
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in streams, usually requires manipula- 
tion by engineering to make it available 
for human use. Arid lands are especially 
subject to erosional damage when the 
sparse cover is disturbed by human use. 

One such arid region lies in the south- 
western United States. It is comprised of 
the Great Basin, the Colorado River 
System drainage, and the Rio Grande 
drainage areas. The streams in_ this 
region do not provide enough water to 
supply the needs of people who might 
fill the otherwise habitable portions of 
the area. The making of homes and com- 
munities, the development of mining op- 
erations, the needs in industrial uses, and 
water for irrigation of arid lands can be 
provided only in part, even with wide- 
spread storage and careful efficient use 
of the water inherent within the area. 
Much of the land will be doomed per- 
petually to nonuse or only partial use 
unless additional water supplies can be 
provided. 

Additional sources of water might lie 
in the Columbia River Basin, the ocean, 
or perhaps the Mississippi River Basin. 
Technology is not far enough advanced 
at the present time to use the ocean. How 
long we will have to wait for this source, 
we do not know. Techniques are avail- 
able for obtaining water from the Co- 
lumbia and Mississippi rivers, but until 
costs of diversion and transmission be- 
come economical, they are not likely to 
be used, 

A proposed national attempt to de- 
velop the Upper Colorado River for use 
of part of its waters in the interior states 
of Utah, Wyoming, Colorado, and New 
Mexico, an area very difficult to supply 
from other sources, is now before the 
Congress of the United States. This pro- 
posal unfortunately is being bogged down 
by diversionary tactics that miss the main 
point at issue: Shall the arid lands of 
the interior be made habitable and pro- 
vide better distribution of dense popula- 
tions, or shall they be doomed to remain 
arid with sparse populations? 

These diversionary tactics include such 
questions as apportioning the water be- 
tween the upper and lower portions of 
the basin, whether this or that dam site 
should be used, whether it will improve 
or ruin recreation, whether we are setting 
a precedent of invading a national monu- 
ment, and various other minor matters. 
All conservation is ultimately directed 
toward supplying human wants to good 
advantage and in balanced proportions. 
Paul B. Sears [Science 121, 5A (29 Apr. 
1955) | has called attention to the futility 
of this political argument. 

Would it not be better for the Con- 
gress to authorize the development of 
the river basin, determine the policy of 
water use, provide funds for operation, 
and refer minor items of dispute to some 
fact-finding scientific body for final ad- 
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judication, as Sears suggested? There, 
recommendations or decisions about 
these items could be made under calm, 
dispassionate consideration with mini- 
mum influence of such emotion-packed 
articles as “The Wiley and wasteful pro- 
posal of the Echo Park Dam” and the 
“The Echo Park Dam must be stopped.” 
Perhaps even such a proposal as turning 
water from Yellowstone Lake through 
the divide into Snake River and divert- 
ing it into the Great Basin could be eval- 
uated without the fury of emotional con- 
servationists beclouding the issue. 
Ancus M. Woopsury 
Ecological Research, 
University of Utah, Salt Lake City 
12 May 1955 


Measurement of Activity 
of Compounds Traced with 
Low-Energy Beta Emitters 


Belcher has described (/) a 4x tech- 
nique for measurement of the activity of 
B-ray emitters in absolute units. Unfor- 
tunately two successive extrapolations 
are involved—one to zero pulse discrimi- 
nation, the other to zero source envelope 
thickness. These extrapolations bring 
about an uncertainty that is the larger, 
the lower the energy of the particles. We 
have thought that, for compounds traced 
with C'* and S* dissolved under low 
concentrations in highly efficient liquid 
scintillators, a 4x geometry might, for 
all purposes, be considered as achieved 
without the enclosure of the sample in 
any foil whatsoever; the work reported 
here was meant to verify this hypothesis. 

As a scintillation source we took a mix- 
ture of variable proportions of C'-traced 
and inactive toluene to which was added 
terphenyl at a concentration of 5 g /lit 
and traces of a-naphthylphenyloxazole 
as a wavelength shifter, the emission of 
which coincides well with the sensitivity 
of our Electrical Musical Industries 
(E.M.1.) 6262 photomultiplier. The so- 
lution was introduced into a modified 
version (2) of our former sample changer 
(3). The pulses coming from the anode 
of the photomultiplier were fed through 
a 100 wef condenser to our Atomic In- 
strument 1070 scaler with a 0.1-"sec re- 
solving time; no amplification was re- 
quired because of the particularly high 
multiplication factor of our light detector 
"(5 x 108 at a potential difference of 160 v 
between the dynodes). The number of 
counts per minute is plotted against the 
tension applied to the phototube in Fig. 
la; the curve shows only an inflexion 
point at the expected value. 

Rosenthal and Anger (4)—using C**- 
labeled cholesterol dissolved in a 5 g/lit 
solution of terphenyl in xylene to which 


diphenylhexatriene was added as a wave- 
length shifter, a Du Mont type K 1177 
photomultiplier, a laboratory-made pre- 
amplifier, cathode follower, and scaler 
the description of which is not given— 
found an effect similar to our own; they 
considered that it was caused by double- 
pulsing in their scaler. We have tested 
our own system with a generator giving 
pulses of 5-usec duration and 10-v maxi- 
mum amplitude at a frequency of 2 key / 
sec; no double pulsing was evidenced. 

Wells (5), counting Co® gamma rays 
with stilbene and an E.M.I. 5311 photo- 
multiplier, also found an effect similar 
to our own; he greatly improved the 
situation by using a scaler with a 100- 
usec resolving time instead of the initial 
0.25 psec and consequently attributed 
the effect to after-pulses originating in the 
photomultiplier. Taking this into account 
we have switched in, before the scaler, 
a univibrator as described by Chance 
(6) that gives us a discrimination of the 
pulses controlled by P (Fig. 2) and a 
resolving time of approximately 20 usec. 
With such an arrangement we get curves 
of the type reproduced (for two discrim- 
inator settings) in Fig. 1b, which shows 
a characteristic plateau at the expected 
value of 4400 counts/min. 

Table 1 gives the results of measure- 
ments made with 10 different activities; 
the measured values are corrected for 
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Fig. 1. Variation of counting rate of C™ 
with photomultiplier tension. 


Fig. 2. Univibrator with cathode follower 
(the input is taken from the anode of the 
photomultiplier ). 
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Table 1. Results of measurements 


Actual 


Measured Differ- 

values ence 

(counts/min ) (%) 
1,090 1,110 2 
2,100 2,220 5 
4,490 4,440 1 
6,430 6,660 3 
9,230 8,880 4 
11,550 11,100 4 
12,600 13,300 5 
15,050 15,500 3 
18,200 17,800 2 
21.700 22.200 2 


background but not for resolving time; 
the actual values are computed from 
A.E.R.E. data and our own dilutions; one 
can see that our precision averages 3.1 
percent, which is deemed satisfactory for 
our purpose. At 100-percent efficiency 
our background reaches 2000 counts / 
min; if 1 hr is allowed to measure the 
sample and a 2-percent relative standard 
deviation is accepted, 2.0 x 10-1 c¢ can 
be measured. 

Jean C, Roucayrou 

ErtcH OBERHAUSEN 
Université de la Sarre, 
Institut de Physique Médicale, 
Hombourg, Sarre 
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Latex Micro-Molding and 
Latex-Plaster Molding Mixture 


Two refinements of the basic technique 
for molding objects in liquid rubber—a 
method for making minutely detailed 
replicas of small and intricate surfaces 
and a method for quickly filling under- 
cuts and building up mold thickness— 
have proved exceedingly useful in re- 
search. This discussion is intended to sup- 
plement my earlier paper on latex-mold- 
ing techniques (7) and Quinn’s basic 
manual (2). 

Micro-molding. The process of micro- 
molding grew out of a need for high- 
fidelity positive replicas of diminutive 
Carboniferous amphibian skeletons that 


are preserved in exquisite detail as natu- 
ral molds in coal-shale. The replicas 
must be relatively permanent and suit- 
able for photography and study at mag- 
nifications of 30 diameters and greater. 
They must furthermore be made without 
damage to the delicate specimens. Such 
standard methods as making plasteline 
squeezes fail to meet these requirements, 
and ordinary latex-molding methods do 
not fill crevices properly or achieve bub- 
ble-free surfaces. 

For micro-molding the standard Von 
Fuehrer latex compound, a thick aque- 
ous suspension of prevulcanized rubber 
particles, is diluted to the consistency 
of milk with water previously deaerated 
by distillation or boiling. I have found 
an opaque red latex best for study and 
photography. For optimum surface con- 
tact, a liquid detergent such as Rohm & 
Haas’ surface-active agents Tamol N or 
Triton X-100 (3) may be added to the 
latex or brushed over the surface before- 
hand. Because of their limited tendency 
to form bubbles these compounds, par- 
ticularly the first, have proved superior 
to the household detergents that are 
sometimes added to latex (4). 

The first coat is applied with a small 
brush or rod moved slowly over the sur- 
face so as not to override the advance of 
the wetting agent; this is done best under 
a low-power binocular microscope. Latex 
that collects in depressions should be 
blown out gently with a blowpipe, and 
any bubbles that form can be broken by 
blowing on them. Successive thin layers 
can be applied hourly and dried by the 
heat of an electric or an infrared lamp. 
Deep cavities must be filled gradually 
with several layers, for a solid plug of 
latex will shrink as it dries. When the 
latex coating is thick enough to mask the 
color of the specimen, a layer of un- 
diluted compound is applied to fill minor 
depressions. For building up thickness, 
pure latex orlatex-plaster mixture is pref- 
erable to inelastic fillers such as cheese- 
cloth. 

When the backing coat has dried thor- 
oughly, the mold can be loosened at one 
corner and carefully peeled. Stretching 
and flexing the rubber during the peeling 
process serves to minimize damage to the 
specimen, For convenience of labeling, 
handling, and storage, flat molds or casts 
that will not be used for plaster-casting 
can be cemented with a little latex to 
heavy 3 by 5-in. or 5 by 8-in. cards on 
which the data are typed. The backs of 
other molds can be labeled indelibly in 
a contrasting color of dilute latex. 

Latex-plaster mixture as filler. The 


great disadvantage to latex molding is 
the long drying time required. Backing 
layers of preshrunk cheesecloth or mix- 
tures of latex with sawdust or ground 
cork speed the drying only moderately. 
Plaster of paris, however, makes a highly 
effective filler and drying agent, since it 
absorbs moisture both physically and 
chemically, as water of hydration. The 
method described here was taught to me 
by Robert G. Caffrey, sculptor and tech- 
nician at the Carnegie Museum in Pitts- 
burgh. 

Plaster is so active a dehydrator that 
the mixture must be made in small 
batches and applied immediately, for it 
sets in about 1 min. I put a flat dab of 
latex about the size of a half-dollar on 
the palm of my hand, dump plaster over 
it from a small jar, and dump back 
whatever fails to adhere. The rest is hur- 
riedly mixed with a small spatula and 
applied to the mold in a layer some 2 
mm thick. The proper percentage of 
plaster varies with the job at hand and 
the consistency of the latex. The mold 
surface must be kept free of powdered 
plaster if succeeding layers are to adhere. 
Excess compound that solidifies on hands 
or tools is easily rubbed off. 

If mild heat is applied, the mixture 
dries in an hour or less; when the surface 
fails to retain a fingernail impression, the 
next layer may be added. Even in thick- 
nesses of 1 cm or more the mold remains 
pliable enough to pop out of undercuts 
and peel easily. With this process, molds 
may, if necessary, be started and peeled 
the same day. Heavy and fragile plaster 
mother-molds are less often needed. The 
simplicity of these molding methods and 
the excellent results obtainable should 
recommend them to workers in several 
fields. 

Donatp Bairp 
Museum of Comparative Zoology, 
Harvard University, 
Cambridge, Massachusetts 
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Book Reviews 


Colchicine—in Agriculture, Medicine, 
Biology, and Chemistry. O. J. Eigsti 
and Pierre Dustin, Jr. lowa State Col- 
lege Press, Ames, 1955. xvii +470 pp. 
Illus. $5. 


The object of this book, as stated in 
the preface, is to bring together the sig- 
nificant contributions and correlate the 
various lines of research concerned with 
colchicine and its effects on plant and 
animal cells. A survey of the progress 
made to date, rather than any prediction 
of future possibilities, is emphasized. 

The text begins with a discussion of 
the knowledge of Colchicum in ancient 
civilizations and traces its botanical stud- 
ies from Dioscorides to the 20th century. 
Medical uses of colchicine, chemical 
studies of the pure substances, and 
sources of the drug are fully covered. 

In the chapter “New biological uses 
of colchicine,” it is evident that, through 
meticulous effort, the priority for the dis- 
covery of the effect of colchicine on nu- 
clear divisions is credited to Pernice, who 
described metaphasic arrest in 1889. A 
medical student, F. Litz, in the labora- 
tory of A. P. Dustin, senior, at Brussels, 
Belgium, suggested in 1934 the use of col- 
chicine for altering mitosis and in 1937 
demonstrated its effect as an agent for 
inducing polyploidy. After the colchicine 
bandwagon arrived in 1938, numerous 
publications appeared in various peri- 
odicals around the world. More than 
1600 of these references are cited at the 
close of the 17 different chapters. 

Six of these chapters are devoted to 
descriptions of the effect of colchicine on 
cytological processes involved in the in- 
duction of experimental polyploids, in- 
cluding amphiploids, autoploids, and 
aneuploids, Criteria for judging poly- 
ploidy and methods by which it may be 
induced are clearly stated and may well 
serve as a helpful guide for an amateur 
in the field. 

The authors have emphasized the ex- 
treme importance of colchicine as a tool 
for the plant breeder. The reader is fully 
aware of its usefulness in the improve- 
ment of horticultural plants, cereals, 
fruits, vegetables, field crops, and medi- 
cinal plants. Even forest types have been 
treated with colchicine. These results are 
included in the text. * 

The 29 pages of subject index leave 
much to be desired. Many plants in 
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which polyploidy has been induced are 
not listed, although some of these may 
be found in the author index. The ar- 
rangement of bibliographic material 
makes checking difficult. A list of litera- 
ture cited at the end of each chapter 
with a supplementary list of references 
preceding the author index would be 
preferable. 

Colchicine is a book that every person 
interested in polyploidy should find very 
helpful, whether he is seeking a method 
for the induction of ploidy or an explana- 
tion of some genetic behavior of poly- 
ploids. 

Ciype CHANDLER 
Boyce Thompson Institute for 
Plant Research 


A Manual of Paper Chromatography 
and Paper Electrophoresis. R. J. Block, 
E. L. Durrum, and G. Zweig. Aca- 
demic Press, New York, 1955. 484 pp. 
Illus. $8. 


The first section of this manual, writ- 
ten by Block and Zweig, is an unusually 
complete description of paper chroma- 
tography. The mechanics of the tech- 
niques are described in such detail that 
they may seem irrelevant to those famil- 
iar with chromatography. However, such 
detail will prove to be extremely helpful 
to the student. 

The most remarkable attribute of this 
section is its completeness. Each phase of 
the assay is dwelt upon at great length. 
The authors review the advantages of the 
various forms of chambers, the name 
and number of the proper filter paper 
for the clearest separation of different 
compounds, the best combination of sol- 
vents, and the methods for preparing the 
samples. For each group of compounds 
there are many reagents given for the 
location of the spots. For example, in 
amino-acid chromatography, there are 67 
reagents described, including those for 
specific amino acids. The authors also 
indicate those that are recommended. 
Included are the methods that have been 
described for all biologically important 
compounds. There are many tables of Ry 
values. 

Unfortunately, the second section by 
Durrum is not nearly as complete as the 


first. Durrum explains in the preface 
that the space allotted prevented a more 
detailed coverage. This was an unfortu- 
nate policy. If a new section was to be 
added, then it seems to me that the same 
thorough coverage should be insured. 
This is not to imply that the second sec- 
tion is poorly done, for such is not the 
case. However, the word manual cannot 
be applied. 

Howarp B. Bensusan 
Department of Physiology, University of 
Maryland School of Medicine 


Annual Review of Nuclear Science. vol. 
4. James G. Beckerley, Martin D. 
Kamen, and Leonard I. Schiff, Eds. 
Annual Reviews, Stanford, Calif., 
1954. ix +483 pp. Illus. $7. 


Seventeen essays in this volume cover 
nuclear physics and biological, chemical, 
and geologic applications. For me the 
outstanding review was Kohman and 
Saito’s “Radioactivity in geology and 
cosmology.” A large number of original 
references are organized into a compre- 
hensive and logically connected survey. 
Critical selection is exercised without 
prejudicing problems still in process of 
solution. In addition, an element of style 
makes for a relatively exciting article. 
Another stimulating review is that of 
Asaro and Perlman on “Alpha radioac- 
tivity,” which summarizes simply the 
chief insights and further problems re- 
vealed by recent developments. Also en- 
lightening were “Positronium” (De Bene- 
detti and Corben), “Heavy Mesons” 
(Dilworth, Occhialini, and Scarsi), and 
“Vertebrate radiobiology” (Thomson 

Unfortunately, a number of the re- 
maining articles were not such a pleasure 
to read, mainly because of partial neglect 
of the supposedly dominant review 
aspect. The object of a review is to sur- 
vey developments in a field, showing 
from a single point of view their logical 
connection, relative importance, and fea- 
tures of general interest. Since the read- 
ers are not experts, the presentation 
should remain as simple and basic as 
possible. All this implies that questions 
of literary technique, such as organiza- 
tion and style, are more important than 
they are in an original research paper. It 
is disappointing to note that some of the 
papers reviewed here compare unfavor- 
ably in perspicuity with papers in the 
Physical Review. This is especially no- 
ticeable in the shorter articles, as is to 
be expected; the more a subject must be 
compressed without losing coherence, the 
greater the literary virtuosity required, 
and the more patent its lack. One re- 
calls Woodrow Wilson’s remark on the 
5-minute versus the 2-hour speech. 
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The writing of a satisfactory review 
article demands extra effort; but under 
the present tendency toward fragmenta- 
tion of research, this effort appears to be 
of increasing value as a means for scien- 
tific workers to keep from becoming 
ignorant of science. 

D. C. PEAsLEE 
Department of Physics, 
Purdue University 


Les Bactéries Lysogénes et la Notion de 
Provirus. F. Jacob, Monogr. de I’'In- 
stitut Pasteur. Masson, Paris, 1954. 
viii+176 pp. Illus.+ plates. Paper, 
F. 800. 


This monograph contains a detailed 
description of the remarkable researches 
that have been carried out in the division 
of Microbial Physiology of the Pasteur 
Institute since 1950, studies that have 
placed the phenomenon of lysogenesis in 
clear relationship to other aspects of bac- 
terial virology. Included are investiga- 
tions of the bacteriocins, antibiotics that 
have certain important properties in 
common with bacteriophages. Prophages, 
the latent form of phages in lysogenic 
bacteria, are extensively considered with 
respect to their nature and their rela- 
tionship to the genetic material of the 
bacterial host cell. This is followed by 
an enlightening discussion of provirus as 
a possible explanation of viral latency in 
animals and plants. 

This book will be read with pleasure 
by all those interested in bacteriophages. 
It may be read with profit by those inter- 
ested in plant and animal viruses and, in 
addition, is heartily recommended to all 
biologists as an example of the way in 
which research in an esoteric field may 
illuminate other branches of biology. 

Mark H. Apams 
Department of Microbiology, 
New York University 


Differential and Integral Calculus. 
Harold M. Bacon. McGraw-Hill, New 
York—London, ed, 2, 1955. vii +547 
pp. Illus. $6. 


Since Granville’s Elements of the Dif- 
ferential and Integral Calculus first ap- 
peared in 1911, the traditional sophomore 
course has changed little. Neither ar- 
rangement nor presentation of topics in 
textbooks on the calculus has been sig- 
nificantly different. The revised edition 
of Bacon’s Differential and Integral Cal- 
culus carries on the tradition. 

However, a few calculus textbooks have 
appeared in recent years that are differ- 
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ent. The authors of these textbooks at- 
tempt to give the calculus the flavor of 
contemporary mathematics. One would 
expect that a revised edition of a “well- 
liked text” would try to incorporate also 
some of the concepts of contemporary 
mathematics. But one looks in vain for 
evidence. On page 5, for example, is 
given the usual, unsatisfactory definition 
of a variable as “a quantity that may 
have different values,” and on the same 
page one finds that “‘a constant is a quan- 
tity that retains the same value through- 
out any given problem or discussion.” In 
view of the way in which the author han- 
dles variable and constant, one is not sur- 
prised by the sentence on page 209: 
“Since the value . . . is perfectly arbitrary, 
we call [it] an arbitrary constant.” 

There appears no hint of a contem- 
porary definition of a function. Since 
several freshman textbooks include a de- 
velopment of a modern concept of a 
function, there is a feeling of disappoint- 
ment that a more advanced textbook 
chooses to ignore this important aspect 
of mathematics. 

Myron F. Rosskorr 

Department of the Teaching of 
Mathematics, Teachers College, 
Columbia University 


Advanced Mathematics for Engineers. 
H. W. Reddick and F. H. Miller. 
Wiley, New York—London, ed. 3, 1955. 
xiv + 548 pp. Illus. $6.50. 


This is the third edition of a book first 
published in 1938. It is based on courses 
given by the authors to engineering stu- 
dents at the Cooper Union Institute of 
Technology and is designed to set forth 
many of the roles played by advanced 
mathematics in the technology of civil, 
electrical, mechanical, and chemical en- 
gineering. The third edition was prepared 
by F. H. Miller. 

This edition differs from the second 
principally in a fuller treatment of Le- 
gendre functions; in the shortening of the 
discussion of permutations, combinations, 
and elementary probability theory to se- 
cure space for a short treatment of nu- 
merical methods for solving differential 
equations; and in the inclusion of a sec- 
tion on Laplace transforms. Like its 
predecessors, the book devotes several 
chapters specifically to a discussion of 
differential equations and includes many 
examples involving differential equations 
in the other chapters. It is expected that 
the recurrence of such problems will pro- 
vide the student with as full a knowledge 
of the theory and applications of this 
discipline as is usually obtained in a sepa- 
rate course, 

In my opinion, the view is overly op- 


timistic. The importance of a secure 
knowledge of differential equations for 
engineering students is such that a full 
course supplemented by work selected 
from other chapters of this book would 
seem to constitute a preferable proce- 
dure. This possibility is contemplated by 
the authors, and the book can easily be 
adapted to such an arrangement. 

The very brief space devoted to proba- 
bility theory in the revised Chapter IX 
seems hardly adequate to justify its in- 
clusion in the book, while the introduc- 
tion to numerical solutions of both or- 
dinary and partial differential equations 
is necessarily also extremely brief. It 
would require an extraordinarily compe- 
tent teacher to give the student an under- 
standing of the content of the problems 
alluded to in this chapter. 

This is a difficulty, of course, that pre- 
sents itself in connection with most topics 
presented in a book of this length that 
deals with differential equations, ordinary 
and partial; hyperbolic functions; ellip- 
tic integrals; Fourier series; Gamma, 
Bessel, and Legendre functions; vector 
analysis; probability and numerical meth- 
ods; functions of a complex variable; and 
operational calculus, 

The difficulty of handling such a va- 
riety of topics is minimized by a con- 
sistently clear and careful exposition, 
supplemented by adequate footnote ref- 
erences to mathematical articles and 
books. With each principal topic, exam- 
ples are presented in the text dealing 
with physical applications related to the 
four main fields of engineering; and ex- 
tensive and interesting problem material 
is included. 

Mina 
Hunter College 


Magnetic Amplifiers. H. F. Storm. Wiley, 
New York; Chapman & Hall, London, 
1955. xix +545 pp. Illus. $13.50. 


This book comprises a preface, a de- 
tailed table of contents, 29 chapters, an 
extensive bibliography, and a good index. 
The first three chapters treat magnetic 
materials and the measurement of their 
characteristics. Chapters 4-20 and 29 are 
devoted to the theory of operation of sat- 
urable reactors, magnetic amplifiers, and 
nonlinear inductors. Details of magnetic 
amplifier construction are presented in 
Chapter 21, characteristics of metallic 
rectifiers are presented in Chapter 22, 
and numerous practical applications of 
magnetic amplifiers are mentioned in 
Chapters 23-28. 

The book is very well bound, excel- 
lently printed, and profusely illustrated 
with extraordinarily good drawings. The 
style of writing is such as to be easily 
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understood, and care is taken to explain 
clearly points that ordinarily tend to be 
difficult for the student to grasp. How- 
ever, in some instances the author’s state- 
ments are not as precise as might be 
desired. 

The comprehensiveness of coverage of 
the theory of magnetic amplifiers tends to 
make this book well suited for use as a 
textbook in a senior-level course in elec- 
trical engineering. The complete lack of 
problems and the relatively great ex- 
pense of the book resulting from the in- 
clusion of a large amount of material 
that would be wholly out of place in 
such a course tend to detract from the 
value of the book for class use. Specifi- 
cally, the material on testing of magnetic 
materials and on the construction of 
magnetic amplifiers has no place in a 
course of such nature; furthermore, be- 
cause of an almost complete lack of ap- 
plication of the concepts of transfer 
function and the mathematical analysis 
developed in Chapters 4-20, the discus- 
sions of applications in Chapters 23-28 
have little value for a senior-level course. 

However, this book should serve as an 
excellent reference book for the practic- 
ing engineer and the senior student alike. 

Gorvon J. Murpuy 
Electrical Engineering Department, 
University of Minnesota 


Physicochemical Calculations. E. A. 
Guggenheim and J. E. Prue. Series in 
Physics. J. De Boer, H. Brinkman, and 
H. B. G. Casimir, Eds. Interscience, 
New York; North-Holland, Amster- 
dam, 1955, xii+ 491 pp. Illus. $7. 


Physicochemical Calculations wiil fill 
a real need for a modern source book on 
the details of physicochemical computa- 
tions long felt by physical chemistry 
teachers and by research workers in this 
area. The book contains 171 problems 
based on published work in physical 
chemistry or chemical physics. Each 
problem is presented in four sections: 
namely, data, including detailed refer- 
ences to the sources; procedure, which 
describes the methad of calculation; de- 
tailed numerical calculation, paying par- 
ticular attention to uhits; discussion of 
significance of the result and the relation 
to other work. 

The problems are divided into 24 
groups on the basis of their subject mat- 
ter. These groups are atomic and molecu- 
lar weights, Avogadro number, molecu- 
lar velocities, interatomic distances, 
moments of inertia, characteristic fre- 
quencies, electric moments and _polariz- 
abilities, energies and énthalpies, entro- 
pies, heat capacities, equation of state, 
mixtures of nonelectrolytes, electrolyte 
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solutions, conductance and diffusion of 
electrolytes, gaseous equilibria, chemical 
equilibria involving solids, solution equi- 
libria, acid-base equilibria, general elec- 
trolyte equilibria, solid surfaces, liquid 
surfaces, gas kinetics, solution kinetics, 
radioactivity. 

As may be seen from the list of sub- 
jects, there is material that will be valu- 
able to the student and the practitioner 
of physical chemistry at all levels. We are 
indebted to the authors for their pains- 
taking effort. 

ArTHUR ToBOoLsKyY 
Department of Chemistry, 
Princeton University 


Enzymologie. Eine Darstellung _ fiir 
Chemiker, Biologen und Mediziner. 
Otto Hoffmann-Ostenhof. Springer, 
Vienna, 1954. xvi+772 ‘pp. Illus. 
$26.65. 


This book is an expansion of a two- 
semester course in enzymology for ad- 
vanced students of chemistry given by 
the author at the University of Vienna. 
The first 17 chapters (175 pages) deal 
with general aspects of enzyme chemistry 
—history, kinetics, general methods of 
purification, thermodynamic considera- 
tions, analytic procedures employed to 
follow enzymatic reactions, and so forth. 
These subjects are not treated exten- 
sively, but the material should be useful 
to a beginning student in this field. 

A separate chapter has been devoted 
to nomenclature, a specialty of the au- 
thor; in fact the author’s method of 
nomenclature for enzymes is used 
throughout the book. To give a few ex- 
amples, D-amino acid oxidase is called 
D-amino acid > O,-transdehydrogenase, 
DPN-cytochrome c-reductase becomes 
DPN ‘H, cytochrome c-transelectron- 
ase, and phosphorylase is glucose-1-phos- 
phate —> amylose -transglucosidase. In 
some cases, even though much is known 
about substrate specificity and the mode 
of action of the enzyme, it has been im- 
possible to arrive at a systematic name, 
and the author has retained the trivial 
name of the enzyme, for example, pepsin, 
trypsin, papain. For those less adventure- 
some in the matter of nomenclature, the 
traditional name can be found in paren- 
theses in the text or index. Some readers 
may consider it a minor annoyance to 
find the traditional name of an enzyme in 
the index and there cross-referenced to 
the author’s terminology before finding 
the page number. ‘ 

Chapters 18 to 47 (497 pages) contain 
discussions on the properties of individual 
enzymes; this portion of the text assumes 
the proportions of a Handbuch. The 
treatment of the individual biocatalysts 


is, of course, not as extensive as in a 
treatise such as The Enzymes, but the 
author has certainly made an effort to 
include pertinent facts concerning as 
many enzymes as possible. Literature ref- 
erences, frequently up to 1953, are in- 
cluded in each discussion. In the attempt 
to make the book as current as possible 
there has been an occasional presentation 
of certain material as fact which is still 
in the realm of theory. For example, on 
page 166 coA-phosphate is stated to be 
the intermediate of Kaufman’s P-enzyme 
reaction. 
The material in the book is well organ- 
ized, and the descriptive parts are pre- 
sented in a concise manner. The section 
of the text dealing with the individual 
enzymes should be helpful as a reference 
source for the student of enzymology. 
G, W. E, PLaut 
Department of Biochemistry, New York 
University College of Medicine 


The Biology of Man. John S. Hensill. 
With chapters by Joel F. Gustafson 
and Herman Zaiman. Blakiston, New 
York, ed. 3, 1954 (Order from Mc- 
Graw-Hill, New York). vii +440 pp. 
Illus. $5.50. 


The present book was developed by the 
author for use in a program in general 
education. He states his objectives as fol- 
lows: “This book is planned to achieve 
several objectives which will give the stu- 
dent a fuller, richer life through an un- 
derstanding of his own fundamental 
nature: (1) to understand the relation 
of other organisms to, and the effects of 
other organisms on, the human organism; 
(2) to understand the normal and some 
of the abnormal processes involved in the 
origin and development of human life; 
(3) to understand the mechanism by 
which human characteristics are, or are 
not, inherited; and (4) to understand and 
appreciate the place, force, and signifi- 
cance of biological science in our modern 
society. Through these the student ac- 
cumulates a background of information 
about the one subject that interests him 
most, himself.” 

This presentation is a far cry from the 
older “health and hygiene” approach. 
Fundamental information is intelligently 
presented in a manner that develops re- 
cent physiological principles. If the stu- 
dent assimilates this information, he will 
possess an understanding of his anatomi- 
cal and physiological self, attained by 
few college students. The presentation of 
chemical information necessary for un- 
derstanding physiological activity is ma- 
ture but not beyond the capabilities of 
the average college student. Except for 
a greater stress upon human character- 
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istics than is usually found in introduc- 
tory biology textbooks, the presentation 
of heredity offers little that is unique. 

Evolutionary relationships and disease 
relationships of organisms to man are 
adequately discussed. Most biologists 
will undoubtedly wish to see greater 
space devoted to affinities between plants 
and man and the invertebrates and man. 
The force and significance of biological 
science on our modern society is left for 
the instructor to develop, or it is assumed 
that the student will make these relation- 
ships for himself. 

Where man is the focus of biological 
study, and where fundamental informa- 
tion is required in a course of biology, 
this book rates serious consideration, 

LELAND P. JoHNSON 
Department of Biology, Drake University 


Statistical Problems of the Kinsey Re- 
port on Sexual Behavior in the Human 
Male. W. G. Cochran, F. Mosteller, 
and J. W. Tukey. American Statistical 
Assoc., Washington, 1954. x + 338 pp. 


This volume contains a critique, by a 
committee of the American Statistical 
Association, of the methodological as- 
pects of Kinsey’s Sexual Behavior in the 
Human Male. A 42-page concise sum- 
mary of the issues is followed by a series 
of appendixes in which are found de- 
tailed accounts. 

Appendix A (110 pages) is a repro- 
duction and evaluation of six leading re- 
views (in journals) of Kinsey’s book. In 
general, these three mathematical statis- 
ticians agree with the previous critics, 
who had pointed out many serious short- 
comings in Kinsey’s methods. In Appen- 
dix B, prepared by W. O. Jenkins (a 
psychologist ), one finds that by compari- 
son with the eight other most important 
sex studies the work of Kinsey is superior, 
even though far from perfect. 

The remaining five appendixes are 
concerned primarily with the problems 
of sampling and statistical treatment of 
results. Because of refusals, it becomes 
very difficult, even with true probability 
sampling, to arrive at precise percentages 
and averages for sexual behaviors. Re- 
fusals increase the width of confidence 
limits so much that if x dollars are re- 
quired to get a nonrefuser, it may be 
worth more than 10x dollars to persuade 
a refuser to respond. 

This book should become required 
reading for sociologists, psychologists, 
and others who must depend on sam- 
pling surveys of human populations. 

Quinn McNemar 
Department of Psychology, 
Stanford University 
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Health Careers Guidebook. National 
Health Council, New York, 1955. 153 
pp. Illus. 


This 156 page book is the most attrac- 
tive and interesting guidance aid that has 
appeared for the field of the health voca- 
tions and careers. It is intended for use 
primarily in high schools and junior col- 
leges, by school principals and vocational 
guidance counselors. It will also certainly 
be consulted by many students them- 
selves, since it contains concise, factual 
descriptions of some 156 occupations in 
health services. Although it does not 
claim to be comprehensive, it does cover 
a wide variety of careers, such as labora- 
tory technologist, pharmacist, medical 
librarian, special therapists, nurse, physi- 
cian, statistician, administrator, and vet- 
erinarian. Prominently displayed are 
numerous organizations and their ad- 
dresses, from which additional informa- 
tion is available. 

Also included is an all-too-brief section 
on basic sciences in the health field. This 
is an excellent introduction to what 
should be a book as large as the present 
one devoted entirely to the highly skilled 
professional and scientific careers in the 
life sciences, all of which are important 
in the health field. 

Biologists have been slow to realize the 
need for “promoting” their science at 
secondary-school levels, despite the fact 
that today many of our most gifted young 
people are seeking career guidance while 
they are in junior- or senior-high schools. 
More informational material, as well 
written and as attractively designed as 
this guidebook on health careers, is 
needed. 

Mitton O. Lee 
Federation of American Societies 
for Experimental Biology 


Genetica Medica. Primum Symposium 
Internationale Geneticae Medicae 6-7 
Sept. 1953. Luigi Gedda, Ed. Edizioni 
dell’Istituto Gregorio Mendel, Rome, 
1954, xxiii +467 pp. Illus. + plates. L. 
5.000. 


There are two types of international 
scientific meetings: those that are “inter- 
national” by virtue of their being spon- 
sored and organized by an internationally 
recognized agency, and those that receive 
this qualification from the person who 
decides to invite to his laboratory a num- 
ber of colleagues from various countries. 
The “Primum Symposium Internationale 
Geneticae Medicae” belongs to the sec- 
ond type; the book under review contains 
the proceedings of this meeting on medi- 
cal genetics, held in Rome in 1953. 


Of the 12 invited and the 18 contrib- 
uted papers, presented in the original lan- 
guage, there are a few of considerable 
interest, such as that by R. Ceppellini on 
hereditary conditions responsible for 
urinary excretion of amino acids, and 
that by A. Franceschetti and D. Klein on 
the identification of heterozygotes. 

In the opening address of Luigi Gedda, 
the organizer of the symposium, as well 
as in a short talk by a physiologist, C. 
Foa, there are polemic remarks claiming 
that the study of human genetics should 
be the domain of physicians. Of course, 
no geneticist would deny the right of 
medical doctors to devote themselves to 
human genetics, and, in fact, important 
contributions to the science of heredity 
have been made by professional physi- 
cians. They, however, should at least take 
the trouble to learn the proper use of 
terms, in order not to confuse, for exain- 
ple, inbreeding with backcrossing (p. 
13) or chromosome markers with closely 
linked genes (p. 448). 

Th. Dobzhansky [Science 118, 561 
(1953)] has already commented on the 
introductory section of the volume, an 
allocution of His Holiness Pope Pius XII 
to the participants in this symposium. It 
is interesting to note that Gedda has 
found it necessary to reply to Dobzhan- 
sky’s criticisms in a footnote to the allo- 
cution where it is stated: “In this allocu- 
tion, the concept of species is taken in 
the philosophico-biological sense, signify- 
ing that one may speak of a new species, 
when not only the quantitative and quali- 
tative elements, but also at least one onto- 
logical element, are different.” One 
would expect from Gedda, the head of 
the Men of Catholic Action of Italy, a 
greater respect for the words of His Holi- 
ness than is apparent from the sometimes 
incorrect translations into English, Ger- 
man, and Italian of the allocution, which 
was originally delivered in French. 

AbriANo A, Buzzati-TRAVERSO 
Scripps Institution of Oceanography 


Nuclear Physics. Alex E. S. Green. In- 
ternational Series in Pure and Applied 
Physics. Leonard I. Schiff, Consulting 
Ed. McGraw-Hill, New York—London, 
1955. xv +535 pp. Illus. $9. 


This book was written primarily as a 
textbook for a course in nuclear physics 
for senior or first-year graduate students. 
Although a knowledge of atomic physics 
and quantum mechanics has not been 
assumed, a reader with a background 
that includes these subjects will probably 
derive more from the book. 

The first two chapters are concerned 
with relativistic dynamics, a review of 
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atomic physics, and a decription of the 
static properties of nuclei. In Chapter 3 
are the major types of particle accelera- 
tors. The characteristics of a typical ma- 
chine of each variety are tabulated. 
Chapters 4 and 5 are devoted to experi- 
mental instruments and methods. This 
is a very complete summary. One minor 
objection to this section is the inclusion 
of rather complex diagrams of apparatus 
from the literature without sufficient ac- 
companying explanations. The next two 
chapters are an introduction to radioac- 
tivity and nuclear reactions. Chapter 8 is 
a discussion of systematics and the gen- 
eral characteristics of nuclear forces. A 
chapter then is devoted to the liquid- 
drop model and fission. 

Before the development of nuclear 
theory, there is an introduction to quan- 
tum mechanics that should prove helpful 
to the student at this point. Some of the 
topics in nuclear theory that are then in- 
cluded are the major models, nuclear 
moments, radiative transitions, alpha and 
beta decay. The last two chapters are 
devoted to the theory of nuclear reac- 
tions and nuclear forces. 

Perhaps the most outstanding feature 
of the book is its completeness. The ar- 
rangement of material is, for the most 
part, very good. There is a set of prob- 
lems at the end of each chapter that are 
designated according to their complexity. 
The book in general is well referenced, 
and a list of these references is included 
at the end of each chapter. 

In summary, Nuclear Physics should be 
welcomed by those teaching a course in 
the subject, since there are few textbooks 
written at this level that are so compre- 
hensive and lucid. Others involved in nu- 
clear physics should be equally pleased 
to have this as a reference book, since it 
brings together a vast amount of up-to- 
date information on the subject. 

J. J. KrausHaar 
Department of Physics, 
Stanford University 


Books Reviewed in 
The Scientific Monthly 


August 

Exploring Mars, Robert S. Richardson 
(McGraw-Hill). Reviewed by Thomas S. 
Gardner. 

Soil, G. V. Jacks (Philosophical Li- 
brary). Reviewed by C. E. Millar. 

The Origins of Psychoanalysis, Marie 
Bonaparte, Anna Freud, and Ernst Kris, 
Eds. (Basic Books). Revised by Robert R. 
Holt. 

Public Education under Criticism, C. 
Winfield Scott and Clyde M. Hill, Eds. 
(Prentice-Hall). Reviewed by John R. 
Mayor. 
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Suicide and Homicide, Andrew F. 
Henry and James F. Short, Jr. (Free 
Press). Reviewed by Dorothy S. Thomas. 

Cryptogamic Botany, Gilbert M. Smith 
(McGraw-Hill). Reviewed by H. L. Blom- 
quist. 

Forest Entomology in Hawaii. Otto H. 
Swezey (Bernice P. Bishop Museum). Re- 
viewed by F. R. Fosberg. 

Poliomyelitis, World Health Organiza- 
tion (WHO). Reviewed by Robert Ward. 

The Nihilism of John Dewey, Paul 
K. Crosser (Philosophical Library). Re- 
viewed by James P. Warbasse. 

50 Jahre Arzneimittel Forschung, C. L. 
Lautenschlager (Thieme). Reviewed by 
Glenn L. Jenkins. 

A Field Guide to Animal Tracks, Olaus 
J. Murie (Houghton Mifflin). Reviewed 
by Frank A. Pitelka. 

How to Know the Minerals and Rocks, 
Richard M. Pearl (McGraw-Hill). Re- 
viewed by Victor T. Allen. 

A Guide to the Planets, Patrick Moore 
(Norton). Reviewed by Harlow Shapley. 

Aspects of Deep Sea Biology, N. B. 
Marshall (Philosophical Library). Re- 
viewed by Joel W. Hedgpeth. 

The Micmac Indians of Eastern Can- 
ada, Wilson D. Wallis and Ruth Sawtell 
Wallis (Univ. of Minnesota Press). Re- 
viewed by Matthew W. Stirling. 

Laboratory Instrumentation in Psychol- 
ogy, William W. Grings (National Press). 
Reviewed by Lester N. Recktenwald. 


New Books 


Man’s Mastery of Malaria. Paul F. Rus- 
sell. Oxford Univ. Press, New York—Lon- 
don, 1955. 308 pp. $6. 

F. Schuyler Mathews’ Field Book of 
American Wild Flowers. Rev. and en- 
larged by Norman Taylor. Putnam, New 
York, ed. 4, 1955. 601 pp. Illus. $5. 

Applied Thermodynamics. Formerly 
Heat Power. Earle B. Norris, Eric Therk- 
elsen, and Clarence E. Trent. Mc-Graw- 
Hill, New York—London, ed. 3, 1955. 490 
pp. $7.50. 

The Structural Relations of Natural 
Products. Being the First Weizmann Me- 
morial Lectures, December, 1953. Robert 
Robinson. Oxford Univ. Press, New York— 
London, 1955. 150 pp. $4. 

Advanced Calculus. An introduction 
to classical analysis. Louis Brand. Wiley, 
New York; Chapman & Hall, London, 
1955. 574 pp. $8.50. 

Danger My Ally. F. A. Mitchell-Hedges. 
Little, Brown, Boston, 1955. 278 pp. $3.75. 

Blutgerinnungsfaktoren. Band I. Erwin 
Deutsch. Deuticke, Wien, 1955. 298 pp. 
DM. 42. 

Radiocarbon Dating. Willard F. Libby. 
Univ. of Chicago Press, Chicago, ed. 2, 
1955. 175 pp. $4.50. 

European Firearms. ‘J. F. Hayward. 
Philosophical Library, New York, 1955. 
53 pp. $7.50. 

Merchant Ships: World Built. 1955 
volume. De Graff, New York, 1955. 264 
pp: $5. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publishers or 
agency sponsoring the publication.) 

Annual Report, 1954, of the Twentieth 
Century Fund. The Fund, New York, 
1955. 62 pp. 

Mite Pests of Ornamentals and Their 
Control. Bull. 591. John C. Schread. Con- 
necticut Agr. Expt. Sta., New Haven, 
1955. 19 pp. 

Malaria: A World Problem. E. J. Pam- 
pana and P. F. Russell. World Health 
Organization, Geneva, 1955. 72 pp. $0.70. 

Proceedings. vol. LVIII, No. 1. Ser. A, 
Mathematical Sciences, 131 pp.; ser. B, 
Physical Sciences, 89 pp.; ser. C. Biologi- 
cal and Medical Sciences, 136 pp. Pro- 
ceedings. vol. LVIII, No. 2. Ser. A, Math- 
ematical Sciences, 128 pp.; ser. B, Physi- 
cal Sciences, 56 pp.; ser. C, Biological and 
Medical Sciences, 136 pp. Koninklijke 
Nederlandse Akademie van Wetenschap- 
pen, North-Holland, Amsterdam, 1955. 

Rice Varieties and Their Yields in Ar- 
kansas, 1948-1954. Rpt. ser. 49. T. H. 
Johnston and E. M. Cralley. Agr. Expt. 
Sta., Univ. of Arkansas, Fayetteville, 1955. 
20 pp. 

Subcommittee Report on Research Ac- 
tivities in the Department of Defense and 
Defense Related Agencies. Dept. of De- 
fense, 1955 (Order from Supt. of Docu- 
ments, GPO, Washington, D.C.). 91 pp. 
$0.30. 

Report on Inspection Commercial F eed- 
ing Stuffs 1954. Bull. 592. H. J. Fisher. 
Connecticut Agr. Expt. Sta., New Haven, 
1955. 116 pp. 

Visual Sensations (Phosphenes) Pro- 
duced by AC Sine Wave Stimulation. Johs. 
Clausen. Munksgaard, Copenhagen, 1955. 
101 pp. 

Calibration of the Weights in Balances 
with Automatic Weight Loading. Natl. 
Standards Lab. Tech. Paper No. 6. G. A. 
Bell. Commonwealth Scientific and Indus- 
trial Research Organization, Melbourne, 
Australia, 1955. 8 pp. 

List of the Plants of N. W. Europe. vol. 
1, Vascular Plants. Nils Hylander. Lund 
Botanical Soc., Lund, Sweden, 1955. Kr. 
4.50. 

Report of the Committee on the Meas- 
urement of Geologic Time 1953-1954. 
Div. of Earth Sciences, Publ. 333. 193 pp. 
$1.75. Vehicle Climbing Lanes. Highway 
Research Bd., Bull. 104. 34 pp. $0.60. 
Natl. Acad. of Sciences-Natl. Research 
Council, Washington, D.C., 1955. 

The Megachiline Bees of California 
(Hymenoptera: Megachilidac). Bull. of 
California Insect Survey, vol. 3. Paul D. 
Hurd, Jr., and Charles D. Michener. Univ. 
of California Press, Berkeley and Los An- 
geles, 1955. 247 pp. $3.50. 

Rusts and Wood-Rotting Fungi on 
Some of the Important Indian Conifers. 
Indian Forest Bull. No. 179. Y. N. Puri- 
Manager of Publications, Delhi, 1955. 10 
pp. Is. 

Developed and Potential Waterpower 
of the United States and Other Countries 
of the World, December 1954. Circ. 367. 
Loyd L. Young. Geological Survey, Wash- 
ington 25, 1955. 14 pp. 
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Scientific Meetings 


Fatigue of Metals 


A colloquium on the fatigue of metals 
was held at the Royal Technological In- 
stitute, Stockholm, 25-27 May, under the 
sponsorship of the International Union 
of Theoretical and Applied Mechanics 
and with financial assistance from 
UNESCO via the International Council 
of Scientific Unions, the Swedish Gov- 
ernment, and Swedish industrial firms. 

Papers were presented by 37 authors 
from Denmark, Finland, France, Ger- 
many, Holland, Italy, Norway, the Saar, 
Sweden, Switzerland, the United King- 
dom, the United States and the U.S.S.R. 

W. Weibull (Sweden) began the col- 
loquium by proposing to consider the 
fatigue process in two stages—first, the 
initiation of a crack; and second, the 
propagation of the crack. Weibull showed 
some data for which the velocity of crack 
propagation was independent of crack 
length in a given notched specimen and 
increased in direct proportion to the 
specimen width. Thus the time of propa- 
gation is independent of the specimen 
dimensions. The scatter in these results 
was very small. On the other hand, the 
number of cycles to the appearance of 
the first crack of a given small length ex- 
hibits great scatter and a size effect. 

The subject of crack propagation ap- 
peared in other papers and the data were 
not wholly consistent with those of Wei- 
bull. R. B. Heywood (United Kingdom) 
presented some data in a much larger 
specimen which showed an increase in 
velocity of propagation. In both sets of 
data the load was continually readjusted 
to give constant stress on the undamaged 
section. C. E. Phillips (United Kingdom ) 
described the appearance of fatigue 
cracks in notched specimens at a small 
number of cycles which do not propa- 
gate further at the same stress. His ex- 
planation was that the crack propagated 
in the stress field until the stress fell to 
the level of the fatigue limit. 

Other participants thought the cracks 
relieved initial stresses in the specimen. 
Some evidence was presented to show 
that a fatigue crack is not as effective 
as a stress raiser as is a notch of consid- 
erably greater radius at the apex or root. 
Phillips believes that the maximum stress 
in the stress cycle is the predominant fac- 
tor in crack propagation, and that posi- 
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tive values of mean stress have a large 
effect. Cracks appear to propagate under 
maximum principal shear stress when 
microscopically examined, even in those 
cases where microscopically they appear 
to propagate under maximum principal 
tension. 

C. Schaub (Sweden) advanced the 
hypothesis that fatigue failure requires 
the simultaneous action of imposed alter- 
nating stresses and a_reaction-kinetic 
process of the surface material that has 
been activated by slip with the surround- 
ing medium. His paper stimulated exten- 
sive discussions. 

Several papers dealt with cumulative 
damage, but the discussion was some- 
what confusing, in that the term damage 
was used in various meanings, often with- 
out clear quantitative definition. There 
was general agreement that the Miner 
hypothesis was not generally applicable. 

E, Gassner (Germany) described some 
fatigue experiments with randomly vary- 
ing loads reproducing the magnitudes 
and frequencies to be expected in service. 
Attempts were made to determine the in- 
fluence of small stress amplitudes far 
below the endurance limit. 

I. A. Oding (U.S.S.R.) discussed the 
mechanism of fatigue failure in terms of 
dislocation theory. He quoted experimen- 
tal results on the torsional endurance 
limit 6, with zero mean stress and the 
torsional endurance limit 6, when a 
steady stress 6, was present. The results 
supported the relation 6,,2=6,? + 6, 5. 

Heywood described a substantial im- 
provement in the fatigue strength of air- 
craft structural elements through the ap- 
plication of a very high static load prior 
to the fatigue test. 

A. 8. Petrusevich (U.S.S.R.) called at- 
tention to the puzzling fact that in contact 
fatigue between cylinders, cracks begin 
at the surface rather than at points below 
the surface where the stresses are higher. 
In the discussion, the large influence of 
lubricants was described, as well as ex- 
periments in which attempts were made 
to inspect for cracks below the surface by 
ultrasonic techniques. 

A paper by G. V. Uchik (U.S.S.R.) 
presented a theory of fatigue based on 
considerations of the effect of repeated 
microplastic flow in the vicinity of stress 
concentrations, stress redistributions, and 
similar considerations. 


"A World Conference of Scientists will 
be held in London, 3-5 Aug., under the 
sponsorship of the World Association of 
Parliamentarians for World Govern- 
ment. The purpose of the conference is 
to enable world scientists to discuss the 
nature and extent of the danger to man- 
kind involved in experiments with nu- 
clear weapons and their possible use in 
warfare. Officers of the association are 
Boyd Orr, honorary pres.; Clement 
Davies, pres.; and Gilbert McAllister, 
sec.-general. Headquarters are main- 
tained at 21 Hampstead Lane, Highgate 
Village, London. 


® The 4th annual symposium on Indus- 
trial Applications of X-ray Analyses will 
be held 11-12 Aug. at the Albany Hotel, 
Denver, Colo. The symposium is spon- 
sored by the Denver Research Institute, 
University of Denver. 


=SThe 10th International Congress of 
Entomology will be held in Montreal, 
17-25 Aug. Following the congress, a 
number of excursions to places of en- 
tomological interest will be arranged. 
For further information, those planning 
to attend the congress should communi- 
cate as soon as possible with the secre- 
tary, Mr. J. A. Downes, Division of 
Entomology, Science Service Building, 
Ottawa, Ontario, Canada. 


©The 18th meeting of the Meteoritical 
Society will be held 12-13 Sept. at the 
Institute of Meteoritics of the University 
of New Mexico, Albuquerque. All scien- 
tific sessions of the meeting will be open 
to the public. The chairman of the pro- 
gram committee is Lincoln LaPaz, direc- 
tor of the institute. 


@The 10th annual Ohio State Fire 
School will be held 12-16 Sept. at Ohio 
State University and will be conducted 
simultaneously with a separate school, 
also on the campus, for arson investiga- 
tors. Seven state-wide organizations inter- 
ested in firefighting and fire prevention 
join with the university in sponsoring the 
annual school. Inquiries about enrollment 
should be sent to Charles L. Scott, State 
Fire Marshal Wyandotte Bldg., Colum- 
bus, Ohio. 


®In conjunction with the Atomic Indus- 
trial Forum’s fall meeting, a trade fair 
will be held in Washington, D.C., 26-30 
Sept., to demonstrate the extent to which 
peaceful uses of atomic energy and its as- 
sociate products and‘ services have ad- 
vanced as an important sector of our 
industrial economy. The fair will be at- 
tended by officials of organizations en- 
gaged or considering participation in 
atomic energy development and _ use, 
members of the Congress, the staffs of 
interested government agencies, and the 
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commercial and scientific attachés of 
various embassies and legations. 

Exhibits will be displayed in such fields 
as design engineering, package power, 
medical and research reactors, control 
systems, reactor materials, instrumenta- 
tion, construction and fabrication tech- 
niques, isotope sources and applications, 
shielding materials and devices, and reac- 
tor components and auxiliaries. 


® Arrangements for the Nuclear Engi- 
neering and Science Congress to be held 
in Cleveland, 12-16 Dec., are being co- 
ordinated by the Engineers Joint Council 
under the leadership of Thorndike Sa- 
ville, dean of the College of Engineering, 
New York University, and president of 
EJC. Nearly 300 papers covering prac- 
tically every phase of the peacetime uses 
of atomic energy and its by-products are 
scheduled for presentation by U.S. and 
foreign participants from 24 business and 
technical societies, 16 universities, 13 gov- 
ernment bureaus and AEC contractors, 
and 34 major U.S. industrial corpora- 
tions. 

Representatives of the 29 participating 
societies, whose membership totals more 
than 400,000, have approved plans for 50 
technical sessions, with as many as five 
separate sessions being held simultane- 
ously. A special committee headed by 
John R, Dunning, chairman of the Gen- 
eral Committee on Nuclear Engineering 
and Science and dean of engineering at 
Columbia University, is making arrange- 
ments for an all-congress session. 

Under the chairmanship of Donald L. 
Katz, head of the chemical and metal- 
lurgical engineering department at the 
University of Michigan, the program 
committee has grouped the papers to be 
presented into 50 general topic headings. 
They include the “where and how” of 
atomic power plants, with emphasis on 
safety and selection of site; radiation haz- 
ards and their controls; pros and cons of 
the varied proposed power-plant types; 
atomic reactors for research purposes and 
radiation laboratories; radioisotopes and 
tracer techniques for industry, medicine 
and agriculture; disposal of radioactive 
waste; what to do about radioactive fall- 
out; and uranium geology. 

While the technical sessions are under- 
way at the Cleveland Public Auditorium, 
leading U.S. and foreign industrial firms 
that are working on developing atomic 
energy for industry, medicine, and agri- 
culture will display in the auditorium’s 
five exhibit halls special equipment de- 
veloped for peacetime uses of the atom. 
Sponsored by the American Institute of 
Chemical Engineers and headed by Bar- 
nett F. Dodge of Yale University, this 
first International Atomic Exposition will 
feature reactor models’ of the latest de- 
sign; specially designed “mechanical 
hands” and their controls, which can be 
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operated with great accuracy to handle 
the “hot” materials encountered in 
atomic installations; closed-circuit tele- 
vision, a vital accessory to many of these 
installations; and newly developed alloys 
and materials that have properties essen- 
tial for use in radioactive installations. 
The exposition will be open to the general 
public on 10-11 Dec. and in the evenings 
from 12-16 Dec. Representatives of in- 
dustry, medicine, and agriculture may 
attend from 12-16 Dec. during the day. 
Registrants to the congress may visit the 
exposition at any time. 


®“Endocrinology and metabolism” will 
be the subject for the 7th annual Post- 
graduate Assembly of the Endocrine So- 
ciety, to be held 26 Sept.-1 Oct. at Indi- 
anapolis with the cooperation of the 
Indiana University School of Medicine. 
Continuation study facilities of the Indi- 
ana University Medical Center will be 
utilized for the sessions, at which 21 
leading clinicians and investigators will 
be heard. Information regarding the pro- 
gram and registration may be obtained 
from the Postgraduate Office, Indiana 
University School of Medicine, 1100 W. 
Michigan, Indianapolis 7, Ind. 


The 3rd annual meeting of the Inter- 
Society Cytology Council will be held 
at the Statler Hotel, Cleveland, Ohio, 
11-12 Nov. Morning and afternoon ses- 
sions will be devoted to the scientific 
program, which will include 16 formal 
papers and 9 round-table discussions of 
cytological problems. The scientific pro- 
gram will comprise four sections: (i) 
new advancements in cytology; (ii) ap- 
plied cytology; (iii) round table discus- 
sions; (iv) a symposium on the problems 
of early endometrial cancer. Additional 
information may be obtained from Dr. 
Paul F. Fletcher, 634 N. Grand Ave., 
St. Louis 3, Mo. 


Forthcoming Events 


August 


29-31. Symposium on Metabolic As- 
pects of Transport across Cell Membranes, 
Madison, Wis. (H. Lardy, Inst. for En- 
zyme Research, 1702 University Ave., 
Madison 5.) 

29-2. Infrared Spectroscopy Inst., 6th 
annual Nashville, Tenn. (N. Fuson, ISI, 
Fisk Univ., Nashville 8.) 

29-3. Mathematical Assoc. of America, 
Ann Arbor, Mich. (H. M. Gehman, Univ. 
of Buffalo, Buffalo 14, N.Y.) 

29-5. International Astronomical 
Union, Dublin, Ireland. (P. T. Oosterhoff, 
IAU, Leiden Observatory, Leiden, Neth- 
erlands. ) 

29-6. International Horticultural Cong., 
14th, The Hague, Netherlands. (G. de 
Bakker, International Comm. for Horti- 
culture, Bezuidenhoutseweg 30, The 
Hague. ) 


30-31. Soc. for Industrial and Applied 
Mathematics, 2nd general, Ann Arbor, 
Mich. (G. W. Preston, Research Div., 
Philco Corp., Philadelphia 34, Pa.) 

30-2. American Mathematical Soc., 
60th summer, Ann Arbor, Mich. (AMS, 
80 Waterman St., Providence 6, R.I.) 

30-2. Biological Photographic Assoc., 
25th annual, Milwaukee, Wis. (L. C. 
Massopust, Sr., Marquette Univ. School 
of Medicine, Milwaukee 3.) 

31-1. Conf. on Low Temperature 
Physics, Paris, France. (L. Weil, Institut 
Fourier, Place du Doyen Gosse, Grenoble, 
Isére, France.) 

31-2. American Sociological Soc., 
Washington, D.C. (W. J. Warner, ASS, 
New York Univ., Washington Sq., New 
York 3.) 

31-3. United Chapters of Phi Beta 
Kappa, 24th triennial, Minneapolis, 
Minn. (C. Billman, 1811 Q St., NW, 
Washington 9.) 

31-6. International Assoc. for Hydrau- 
lic Research, 6th plenary, The Hague, 
Netherlands. (L. G. Straub, St. Anthony 
Falls Hydraulic Lab., Minneapolis 14, 
Minn.) 

31-7. British Assoc. for the Advance- 
ment of Science, annual, Bristol, Eng. 
(BAAS, Burlington House, London, W.1.) 

31-8. International Cong. of Refrigera- 
tion, Paris, France. (L. Weil, Institut 
Fourier, Place du Doyen Gosse, Grenoble, 
Isére, France. ) 


September 


1. Assoc. for Symbolic Logic, Ann 
Arbor, Mich. (J. Barlaz, Rutgers Univ., 
New Brunswick, N.J.) 

2-7. American Psychological Assoc., San 
Francisco, Calif. (F. H. Sanford, APA, 
1333 16 St., NW, Washington 6.) 

2-7. Psychometric Soc., San Francisco, 
Calif. (J. B. Carroll, Harvard Univ., 13 
Kirkland St., Cambridge 38, Mass.) 

2-9. International Cong. of Anthropo- 
logical and Ethnological Sciences, 5th, 
Philadelphia, Pa. (A. Kidder, Univ. of 
Pennsylvania, Philadelphia 4.) 

3-7. International Council of Women 
Psychologists, San Francisco, Calif. (M. 
G. Reiman, Milwaukee County Guidance 
Clinic, Milwaukee 3, Wis.) 

4-7. International Cong. of Vitamin E, 
3rd, Venice, Italy. (K. E. Mason, Dept. 
of Anatomy, Univ. of Rochester School 
of Medicine and Dentistry, 260 Crittenden 
Blvd., Rochester 20, N.Y.) 

4-11. International Cong. of Historical 
Sciences, 10th, Rome, Italy. (F. Chabod, 
X¢* Congres International des Sciences 
Historiques, Université, Rome.) 

5-8. American Soc. for Pharmacology 
and Experimental Therapeutics, City, 
Iowa. (C. C. Pfeiffer, Dept. of Pharma- 
cology, Emory Univ., Emory University, 
Ga.) 

5-9. American Inst. of Biological Sci- 
ences, Michigan State Univ., East Lans- 
ing, Mich. (H. T. Cox, AIBS, 2000 P St., 
NW, Washington 6.) 

The following 24 societies will hold 
their meetings along with the AIBS dur- 
ing the same week at East Lansing, Mich. 

American Bryological Soc. (L. J. Gier, 
Dept. of Biology, Wm. Jewell College, 
Liberty, Mo. ) 
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COLLEGE PHYSICS 


By ROBERT L. WEBER 
MARSH W. WHITE 
KENNETH V. MANNING 


Pennsylvania State University 
Second Edition. 820 pages, $6.50 


College Physics presents the basic ideas of physics for students 

of science and engineering at the college level. Simple, direct, 
Ps. and concise explanations and solved numerical examples help 
. students acquire exact knowledge of physical principles. Facil- 
ity in the application of physical principles is encouraged by 
discussion questions, careful treatment of units, proper use of 
significant figures, and pairing of problems, with answers 
are even-numbered. The vitality of 
physics is emphasized, especially in chapters on atomic and 
=. nuclear physics and in the biographical notes and portraits of 
== all Nobel prize winners in physics. 


given for those which 


* The historical development of our modern ideas is stressed 
© by the introduction of significant experimental and theoretical 
Ef contributions systematically related to the progress of the 
= development of physical thought. 


MCGRAW-HILL BOOK COMPANY, INC 


330 WEST 42ND STREET 


McGRAW-HILL BOOKS 


OTHER IMPORTANT 


YORK 36, N. 


PECK 

ELECTRICITY AND MAGNETISM 
476 pages, $7.50 

BECKER 

INTRODUCTION TO THEORETICAL 
MECHANICS 

420 pages, $8.00 

WISLON, DECIUS, and CROSS 
MOLECULAR VIBRATIONS 


The Theory of Infrared and Raman 
Vibrational Spectra 


390 pages, $8.50 

WILSON 

AN INTRODUCTION 

TO SCIENTIFIC RESEARCH 


376 pages, $6.00 


SEND FOR 
COPIES ON 
APPROVAL 


American Fern Soc. (M. E. Faust, 501 
University Pl., Syracuse 10, N.Y.) 

American Microscopical Soc. (C. J. D. 
Brown, Dept. of Zoology and Entomology, 
Montana State College, Bozeman. ) 

American Soc. for Horticultural Sci- 
ence. (F. S. Howlett, Ohio Agr. Exptl. 
Sta., Wooster. ) 

American Soc. of Human Genetics. (D. 
C. Rife, Ohio State Univ., Columbus. ) 

American Soc. of Limnology and 
Oceanography. (B. H. Ketchum, Woods 
Hole Oceanographic Inst., Woods Hole, 
Mass. ) 

American Soc. of Naturalists. (W. P. 
Spencer, Dept. of Genetics, Univ. of 
Texas, Austin 12.) 

American Soc. of Plant Physiologists. 
(J. F. Stanfield, Dept. of Botany, Miami 
Univ., Oxford, Ohio. ) 

American Soc. of Plant Taxonomists. 
(R. C. Rollins, Gray Herbarium, Harvard 
Univ., Cambridge 38, Mass.) 

American Soc. of Zoologists. (R. C. 
Kempton, Dept. of Zoology, Vassar Col- 
lege, Poughkeepsie, N.Y.) 

Beta Beta Beta. (B. R. Weimer, Beth- 
any College, Bethany, W.Va.) 

Biometric Soc. (C. I. Bliss, Box 1106, 
New Haven 4, Conn.) 

Botanical Soc. of America. (H. C. Bold, 
Dept. of Biology, Vanderbilt Univ., Nash- 
ville, Tenn. ) 

Ecological Soc. of Ameria. (J. F. Reed, 
Dept. of Botany, Univ. of Wyoming, 
Laramic. ) 

Genetics Soc. of America. (C. P. Oliver, 
Dept. of Zoology, Univ. of Texas, Austin.) 

Mycological Soc. of America. (E. S. 
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Beneke, Botany and Plant Pathology 
Dept., Michigan State Univ., East Lan- 
sing. ) 

National Assoc. of Biology Teachers. 
(P. V. Webster, Bryan City Schools, 
Bryan, Ohio. ) 

Nature Conservancy. (G. B. Fell, 4200 
22 St., NE, Washington 18.) 

Phycological Soc. (P. C. Silva, Dept. 
of Botany, Univ. of Illinois, Urbana. ) 

Potato Assoc. of America. (R. W. 
Hougas, Dept. of Genetics, Univ. of Wis- 
consin, Madison 6.) 

Soc. for Industrial Microbiology. (C. L. 
Porter, Dept. of Biological Sciences, Pur- 
due Univ., West Lafayette, Ind.) 

Soc. of Protozoologists. (N. D. Levine, 
College of Veterinary Medicine, Univ. of 
Illinois, Urbana. ) 

Soc. for the Study of Evolution. (H. 
Lewis, Dept. of Botany, Univ. of Cali- 
fornia, Los Angeles 24.) 

Soc. of Systematic Zoologists, (R. E. 
Blackwelder, 3728 Second St. South, Ar- 
lington 4, Va.) 

5-9. Econometric Soc., Ann Arbor, 
Mich. (R. Ruggles, Box 1264, Yale Sta- 
tion, New Haven, Conn.) 

5-10. World Cong. of Anaesthesiolo- 
gists, Scheveningen, Netherlands. (W. A. 
Fentener van Vlissingen, WCA, Bilthoven, 
Netherlands. ) 

6-11. American Physiological Soc., Bos- 
ton, Mass. (M. O. Lee, APS, 9650 Wis- 
consin Ave., Washington 14.) 

6-16. Chicago Inst. for Hospital Ad- 
ministrators, 23rd, Chicago, Ill. (Ameri- 
can College of Hospital Administrators, 
620 N. Michigan Ave., Chicago 11.) 


7-9. American Political Science Assoc., 
Boulder, Colo. (E. M. Kirkpatrick, 1785 
Massachusetts Ave., NW, Washington 6.) 

7-9. American Soc. of Photogrammetry, 
Los Angeles, Calif. (C. E. Palmer, 1000 
11 St., NW, Washington 1.) 

9-10. Soc. of General Physiologists, 
Woods Hole, Mass. (J. B. Buck, NIH, 
Bethesda 14, Md.) 

9-10. Symposium on Electrolumines- 
cence and Photoconduction in Inorganic 
Phosphors, Brooklyn, N.Y. (J. J. Dropkin, 
Polytechnic Inst. of Brooklyn, Brooklyn 
1.) 

9-12. Sigma Delta Epsilon, Minneapo- 
lis, Minn. (Mary Gojdics, Barat College, 
Lake Forest, Ill.) 

10. International Conf. of Medical and 
Reference Librarians, Brussels, Belgium. 
(Miss C. de Looze, Oeuvre Nationale 
Belge de Defense contre la Tuberculose, 
56, rue de la Concorde, Bruxelles. ) 

10-11. Soc. for Social Responsibility in 
Science, annual, Swarthmore, Pa. (J. 
Engelberg, 4715 Baltimore Ave., Phila- 
delphia 43, Pa.) 

10-15. International Cong. on Cosmic 
Radiation, Mexico, D.F., Mexico. (H. A. 
Barton, IUPAP, 57 E. 55 St., New York 
22.) 

11-16. American Chemical Soc., Min- 
neapolis, Minn. (A. H. Emery, 1155 16 
St., NW, Washington 6.) 

11-16. Laurentian Hormone Conf. 
AAAS, annual, Estes Park, Colo. (Com- 
mittee on Arrangements, 222 Maple Ave., 
Shrewsbury, Mass.) 


(See 15 July issue for comprehensive list) 
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BALZERS Interference Filters 


for isolating narrow spectral bands 


wave LENGTH mu 


Spectral Range: 400-900 millimicrons 


Spectral Width: 12-15 my, Transm.: 45-50% 


Size: 2” x 2”. Other sizes on order. 
For 


Flame Photometry and Color Densitometry 


Microscopy and Photomicrography 
Colorimetry and Fluorimetry 


also reflectometry, 


light scattering measurements, 


microcolorimetry, refractometry, polarimetry, and in all 
other fields requiring monochromatic light in the visible 


and near-infrared range. 


Write for Bulletin +180 to 


PHOTOVOLT CORP. 
95 Madison Ave. 


New York 16, N. Y. 


Adenosine Triphosphate (ATP); Amygdalin; Amyl- 
ase; Animal Lecithin; Ascorbic Acid Oxidase; Baci- 
tracin; BAL; Biotin, eryst.; Caffele Acid; Carotene, 


eryst.; Catalase; Cellulase; Chlorogenic Acid; Chori- 
onic Gonadotropin; Circulatory Hormone; Colchi- 
cine; Cytidylic Acid; Cytochrome C; Dehydroascorbic 


Acid; Diacetoneamine; Dihydroxyacetone; 
droxyphenylalanine (DOPA); Dipyridyl; 
Emulsin; Erythritol; N-Ethylpiperidine; 


Dihy- 
Edestin; 
Fibroin; 


Folic Acid; Galacturonic Acid; Gentistic Acid; Girard 
Reagents P and T; Gliadin; Glucose Pentaacetate; 


Glucuronic Acid; 
Heparin; 


Glyceraldehy de; 


Hordenine; Hyaluronidase; 


Glyceric Acid; 
Hy drindene; 


2-Hydroxyadipaldehyde; Humulon; Indan; Isoascor- 
bic Acid; Isopropylarterenol; Kojic Acid; Kynurenic 


Acid; Lanthionine; Lipase; Lysozyme; 


Lyxose; 


Malononitrile; Maitase; Melezitose; Mesobilirubino- 
gen; Muscle Adenylic Acid; p-Nitrophenylphosphate; 


Nucleoprotein; 
Alcohol; 
Phenylpyruvie Acid; 


Orcinol; Pancreatin; 
Penicillinase; Peroxidase; 
Phioridzin; 


Pantothenyl 
Phenazine; 
Phosphorylase; 


Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; 
Salmine; Serine Phosphoric Acid; Spermidine; Sper- 


mine; Thioacetic Acid; Thiocytosine; 


Thyroxine; 


Trigonelline; Triphenyltetrazolium Chloride; Tripy- 


ridyl; Trypsinogen; Tyrosinase; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


Tyrothricin; 


DELTA CHEMICAL WORKS inc. 


West 60th St. New York 23,N.¥. 
Telephone Plaza 7 -6317 
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for Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
of filter paper in partition chromatography and 
paper electrophoresis. 


Write for Bulletin #800 to 


PHOTOVOLT CORP. 


95 Madison Avenue New York 16, N. Y. 


Also 

Colorimeters pH meters Electronic Photometers 

Fluorimeters Reflection Meters | Multiplier Photometers 
Glossmeters interference Filters 
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Dehydrated 
Culture Media 
DIFCO 


The utmost in efficiency and economy in 
the bacteriological laboratory is realized 
through use of Dehydrated Culture Media, 
Difco. 


Convenience—any medium can be instantly prepared. 

Stability—media can be kept without deterioration. 

Availability—each medium is instantly available. 

Completeness—no additional ingredients are required. 

Uniformity—successive lots are identical. 

Comparability—dependable, comparative studies are 
possible in widely separated laboratories over long 
periods of time when standardized Difco Products 
are employed. 


Specify “DIFCO” 


DiFco LABORATORIES 
DETROIT 1, MICHIGAN 


PHOTOVOLT densitometer 
| 
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. APPLICATION FOR HOTEL RESERVATIONS 
122nd AAAS MEETING 
Atlanta, Ga., December 26-31, 1955 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Atlanta. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Atlanta and thereby avoid delay and confusion. The experienced Housing Bureau will make 
assignments promptly; a confirmation will be sent you in two weeks or less. As in any city, single-bedded rooms 
may become scarce; double rooms for single occupancy cost more; if possible, share a twin-bedded room 
with a colleague—and also save money. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 


| HOTELS AND RATES PER DAY 
* Hotels starred have sessions in their public rooms. Most hotels will place comfortable rollaway beds in rooms or suites 
at 2.50 or 3.00 per night. For a list of headquarters of each participating society and section—and for information on 
dormitory accommodations at Atlanta University and Georgia Institute of Technology—please see Science, July 22, or 
Fd The Scientific Monthly, August. 
' Hotel* Single Double Bed Twin Bed Suite 
Georgia Tech Zone 
Atlanta Biltmore* 6.00—10.00 -8.00—14.00 10.00—14.00 15.00-50.00 
Cox-Carlton 4.00— 6.00 6.00— 8.00 6.00— 8.00 14.00—16.00 
Georgian Terrace 5.00— 8.00 8.50-11.00 8.50—12.00 12.00—22.00 
Peachtree Manor 5.00— 8.00 7.50— 9.50 8.50—12.00 15.00—28.00 
Downtown Zone 
Atlantan 4.00— 5.50 6.00— 8.50 8.50—10.50 17.00 
Dinkler Plaza* 6.00— 8.50 7.00—11.50 13.00—15.00 12.00-—35.00 
Georgia*® 4.00— 7.00 6.00— 9.00 7.00-10.00 15.00-20.00 
Hampton 2.50— 4.00 3.50— 5.00 5.00— 7.00 
Henry Grady* 5.50—12.00 9.00—12.00 9.50—12.00 16.00--25.00 
Imperial 4.00— 5.50 6.00- 6.50 6.50- 7.00 
Jefferson 3.00— 3.50 4.00— 5.00 4.50— 5.00 
Peachtree on Peachtree 5.00— 7.00 7.50-10.50 8.50-10.50 10.00-18.00 
Piedmont* 5.50— 8.00 7.50—10.00 10.00—14.00 20.00—-25.00 
As required by local laws, the following are available for Negro members and visitors: 
Royal Hotel 4.00 5.00 
214 Auburn Ave., N.E. 
Savoy Hotel 2.50 3.50— 4.50 
239 Auburn Ave., N.E. 
University Motel 5.00 8.00 
55 Northside Drive, N.W. 
--------------- THIS IS YOUR HOTEL RESERVATION COUPON -———————-—-—---—. 


AAAS Housing Bureau 

Room 912, Rhodes-Haverty Bldg. 

Atlanta 3, Ga. 

Please reserve the following accommodations for the 122nd Mecting of the AAAS in Atlanta, Dec. 26-31, 1955: 
TYPE OF ACCOMMODATION DESIRED 


Date of Application . . 


' (Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 
(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (Please print or type) 
ADDRESS 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 | | POSITIONS OPEN | ll POSITIONS OPEN |ijjiiiiifiiii 
YOUR ad here reaches over 32,00 
educational institutions, industria Experimental Physicist with experience in elec- 
laboratories, and research foundations tronics, accelerator techniques, radiation physics, Research Biochemist desired as member of a sur- 
in the U S. and 76 foreign countries etc. for Biophysics Research Laboratory of Tu- gical research team working in a large univer- 
—at a very low cost. mor Clinic, Michael Reese Hospital, Chicago 16, sity hospital in western New York State. Start- 
. i. —_ Illinois. Minimum salary $7000 for Ph.D. Also ing salary $4800. Box 208, SCIENCE. x 
Ped opening for qualified Biophysicist. Application to 
charge $3.60. Use o ‘ox Number Erich Uhlmann, M.D. at the above address. 8/5 Research Physiologist: join multidiscipline team 
counts as 10 additional wo (physiologist, psychologist, industrial designer, 
: ; ia Histologist—M.S. or equivalent independent re- and anthropologist) working on human factors 
“a Pg yy Oe search experience for Tistological. histochemical in design current and future aviation equipment. 
invoices will be sent on a charge research in a large Chicago cosmetics company. One year contract begins 1 Oct. $5000-$6400 
account basis—provided that satis- Experience with tissue metabolism techniques depending on qualifications. Some travel as evalu- 
factory credit is established. desirable. Position offers excellent potential for ation team, but principal task to draft and execute 
advancement in biochemical research. Minimum extensive tests in laboratories of Tufts University. 
Single insertion $19.50 per a starting salary $4500. Company insurance and Address W. K. Carter, Director Human Factors 
7 times in 1 year 17.50 per i retirement plans and many other excellent em- Project, Tufts University, Medford 55, Mass. X 
13 times in 1 year 16.00 per inch ployee benefits. Write, giving full details in first 
26 times in 1 year 14.00 per inch letter: Personnel Department, The Toni Com- 
Ree times in 1 year 12.50 per inch any, Room 440, Merchandise Mart, Chicago 54, BIOLOGISTS 
“read before date istablished medium-size armaceutical 
of issue (Friday of ovary week). (a) firm has several attractive available 
pharmaceutical house. (b) Research Assistant; in basic research. Company has just com- 
phage of anaerobic bacteria; well-known Midwest 
AU POSITIONS WANTED IH university. (c) Chemist; recent graduate; one of conditioned, completely equipped research 


building in a mid-New York State rural com- 


country’s finest university hospit Ea 
ae sity spitals ; st. (4) munity in popular hunting and fishing area. 


Senior Bacteriologist; city public health labora- 


Bacteriotagiot; recent Ph.D. desires position in tory; $5000; excellent resort location. (e) Bio- Complete employee benefit program offered. 

industry, teaching with research affiliation, or chemist; Ph.D. to do research, act as control 

in medical field. Experience in diagnostic and supervisor, private laboratory doing research, aaa ener Ph.D. or M.D., 
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matics and electives in Physical Science. Asso- TOXICOLOGIST — Ph.D. or equivalent 


ciate Professorship, State University Teachers training, to assume responsibility for toxico- 
(a) Endocrinologist, Ph. Dz; 6 years, research College, Plattsburgh, New York. Starting salary logical work on new medicinal agents. Prac- 
department, large organization ; prefers indus- $5700 with automatic increments. Forward cre- tical experience in toxicology essential and 
trial research; will consider academic research. dentials to F. Reese Nevin, Department Chair- general knowledge of pharmacology and 
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oO} and relate rotozoan diseases; 5 years on 
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More than just a Centrifuge in a 
convenient cabinet, the Model U 
offers years-ahead features and 
unmatched performance. 


@ aerodynamic guard bowl ventilating system @ new stainless steel interior @ space sav- 
ing stainless steel auxiliary cover @ electric tachometer @ electric time clock @ unique 


air filtering system @ spring loaded hinge @ new vibration dampening system resulting 
in smooth operation without the “shaker” action of over-flexible mountings @ plus the 
versatility of 84 interchangeable accessory combinations 
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é write E. Machlett & Son. 
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